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Recognition  Of 


This 


Page 


Dedicated 


NORMAN  R.  AUGUSTINE 


Under  Secretary  Of  The  Army 

Who  in  January,  1976,  recognized,  and,  on  behalf  of  the  program 
management  and  systems  management  communities,  stated  the  need 
for  a periodical  devoted  to  the  concerns  of  those  responsible  for 
providing  the  systems  and  material  that  arm  our  nation.  His  observa- 
tions on  the  need  for  a “truly  effective  means  of  communicating  with 
people  in  the  Program  Management  business”  initiated  the  Defense 
Systems  Management  Review. 
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Defense  Systems  MsnaKement  Review 


Dear  Reader: 

This  is  the  first  issue  of  the  Defense  Systems 
Management  Review,  a quarterly  for  those  who 
have  a responsibility  for  managing  defense  systems. 

The  Review  is  designed  to  treat  specific  areas 
indepth  for  the  serious  practitioner  of  defense  sys- 
tems management.  The  problems  encountered,  gen- 
eral and  unique,  and  methods  of  appropriate  prob- 
lem solution  will  be  reported.  Individual  applica- 
tions of  proved  problem  solutions  will  be  presented 
for  consideration  and  to  provoke  further  study. 

The  management  of  defense  systems  development 
and  production  is  a maturing  field.  New  ideas  and 
concepts  are  repeatedly  leading  to  new  management 
approaches.  New  policies  are  emerging,  replacing 
older  ones.  New  challenges  are  developing  and  an- 
swers must  be  found  for  them. 

In  the  midst  of  this  movement  is  a need  for 
improved  communications — for  an  instrument 
through  which  managers  can  transmit  the  results  of 
experiences.  Diverse  viewpoints  need  to  be  ex- 
pressed in  writing,  and  apprai.sed.  The  consider- 
ations that  .shape  policies  can  best  be  understood 


when  recorded  and  explained.  The  interests  of  pro- 
gram managers  and  those  responsible  for  the 
management  of  defense  systems  acquisition  can  well 
be  .served  through  the  publication  of  a periodical 
that  focuses  on  pertinent  and  relevant  subjects. 

As  we  see  it,  the  mission  of  the  Review  is  to 
provide  a forum  for  the  professional  expression  of 
the  experiences  and  progress  taking  place  in  the 
defense  systems  program  management  and  systems 
acquisition  process.  I solicit  feedback  from  you  and 
especially  contributions  in  terms  of  articles  for  fu- 
ture issues. 


JOHN  G.  ALBERT 
Major  General,  US  Air  Force 
Commandant 
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THE  CONGRESSIONAL  BUDGET  AND 
IMPOUNDMENT  CONTROL  ACT  OF  1974: 
IMPLICATIONS  FOR  PROGRAM  MANAGERS 
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implementation.  Based  on  an  analysis  of  this  infor- 
mation, those  provisions  of  the  Act  that  were  ex- 
pected to  have  the  greatest  impact  on  current  De- 
fense Department  policies  and  procedures  were 
listed.  The  second  step  in  the  study  was  to  discuss 
with  key  Defense  and  Congressional  staff  personnel 
those  provisions  of  the  Act  which  were  identified 
during  step  one.  In  these  interviews  attention  was 
focused  on  ‘‘experience  gained”  from  the  recent  trial 
run  implementation  by  Congress  of  certain  provi- 
sions of  this  Act  during  the  Fiscal  Year  1976  budget 
process.  The  final  step  in  the  study  was  a refinement 
of  this  information  to  identify  potential  problems 
that  could  affect  defense  planning,  programming 
and  budgeting  and  which  will  require  the  continued 
attention  of  defense  officials  in  future  years  when  the 
new  provision  of  the  Act  become  routine. 

The  next  section  deals  primarily  with  recent 
trends  in  federal  spending  and  the  need  for  budget 
reform.  This  is  followed  by  an  explanation  of  many 
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PART  I 

INTRODUCTION 

The  Congressional  Budget  and  Impoundment 
Control  Act  of  1974  (Public  Law  93-344)  represents 
major  budget  reform  on  the  part  of  the  Congress. 
The  Act  will  have  a significant  effect  on  departments 
and  agencies  of  the  Executive  B ranch.  The  purpose  of 
this  report  is  twofold;  first,  it  is  to  provide  an 
understanding  of  some  of  the  major  procedures  and 
provisions  of  the  Act;  and  second,  it  is  to  identify 
some  of  the  implications  of  the  Act  on  Department 
of  Defense  (CioD)  planning,  programming,  and 
budgeting  and  focus  attention  on  some  potential 
problems  that  may  affect  acquisition  management. 

The  approach  followed  in  this  study  logically  fell 
into  three  sequential  steps.  The  first  was  a review  of 
background  information  pertinent  to  the  Act  and  its 
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James  A.  Francis,  Department  of  Navy 


As  a result  of  the  Congressional  Budget  and  Impoundment  Control  Act  of  1974,  the 
national  budgetary  process  is  now  organized  in  a much  more  systematic  and 
comprehensive  manner  than  traditionally  has  been  the  case.  The  budgetary 
process  is  to  be  executed  on  a specified  time  schedule,  with  due  attention  to  the 
state  of  the  total  economy  and  to  commitments,  both  immediate  and  long  term.  In 
this  paper  the  author,  a member  of  PMC-75-2,  outlines  the  new  requirements  from 
the  point  of  view  of  a program  manager  and  evaluates  ten  areas  which  may  af- 
fect his  day  - to  - day  operations. 
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of  the  key  provisions  of  the  new  Act.  In  discussing 
these  provisions  an  attempt  was  made  to  develop  a 
relationship  with  the  Executive  Branch  and,  in  par- 
ticular, the  Department  of  Defense.  When  possible, 
examples  were  drawn  from  the  recent  trial  run 
experience.  Ten  potential  problem  areas  affecting 
present  policies  and  procedures  of  the  Department 
of  Defense  are  discussed. 

The  assumption  is  made  that  the  reader  is  reason- 
ably well  acquainted  with  budget  terminology  (e.g., 
budget  authority,  outlays,  deferrals,  recision,  etc.). 
Congressional  legislative  procedures,  and  the  De- 
partment of  Defense  Planning,  Programming  and 
Budgetary  System. 


PART  II 

THE  NEED  FOR  REFORM 


“ — The  Congress  shall  have  power  to  levy  and  collect 
taxes,  duties,  impoTts  and  excises,  to  pay  the  debts  and 
provide  for  the  common  defense  and  general  welfare  of  the 
United  States; ” (Ref  I). 

The  Congressional  Budget  and  Imfioundment 
Control  Act  of  1974  was  signed  into  law  by  Presi- 
dent Richard  M.  Nixon  on  12  July  1974.  At  the  bill 
signing  ceremony  the  President  noted: 

“ ...  this  bill  is  the  most  significant  reform  of  budget 
procedures  since  the  Congress  and  this  country  began. 
What  this  bill  does  is  to  provide  a means  whereby  the 
Congress  and  the  Executive,  not  only  now  but  in  adminis- 
trations to  come,  will  work  together  to  keep  the  budget 
from  getting  out  of  control ....”  (Ref  2). 

To  this  end,  the  Act  provides  a framework  by  which 
Congress  can:  (1)  control  obligational  authority, 
outlays,  estimated  revenues,  public  debt  levels,  and 
the  budget  surplus  or  deficit  for  the  budget  year; 
and(2)  set  priorities  for  spending  among  the  federal 
programs,  based  upon  the  economy  as  a whole. 

The  need  for  budget  reform  is  clearly  evident 
when  l(X)king  at  the  growth  of  federal  spending 
(outlays)  and  its  impact  on  the  nation's  economy.  In 


the  past  25  years,  since  1951,  the  spending  has 
increased  304.8  billion*  and  the  gross  federal  debt 
has  increased  350.7  billion.  The  budget  deficit  for 
FY  76  alone  was  estimated  by  the  President  to  be 
$51.9  billion.  Budget  authority  for  interest  on  the 
national  debt  is  estimated  at  $34.4  billion,  equal  to 
nearly  one  third  of  the  budget  authority  for  national 
defense.  (Ref  3,  pp  29,  50). 

A second  key  factor  of  the  growing  federal  budget 
is  the  increase  in  contract,  Arrowing  and  entitle- 
ment spending  authorities,  collectively  referred  to  as 
backdoor  spending.  This  spending,  created  by  prior 
statutory  provisions,  is  outside  the  annual  appropri- 
ation process.  In  recent  years  backdoor  spending  has 
grown  to  account  for  56  percent  of  all  federal  spend- 
ing (Ref  4,  p 2).  Of  the  FY  76  budget  submitted  by 
the  President,  nearly  75  percent  of  the  budget  is 
considered  “relatively  uncontrollable  under  existing 
law,”  and  the  uncontrollables  represent  the  fastest 
growing  part  of  the  total  budget  (Ref  5,  p 193). 
Looking  at  the  President’s  FY  76  federal  spending 
request  for  $349.4  billion,  only  approximately  $92.5 
billion  is  considered  controllable.  Of  this,  $63.4 
billion  was  requested  for  defense  (Ref  3,  p 355). 
Although  defense  spending  represents  only  26.9 
percent  of  total  federal  spending,  it  also  represents 
68.5  percent  of  the  spending  which  is  controllable  by 
Congress.  It  is  not  surprising  then  that  the  defense 
budget  becomes  a primary  instrument  for  adjusting 
federal  spending  priorities. 

The  Congressional  Budget  and  Impoundment 
Control  Act  of  1974  is  the  culmination  of  nearly  30 
years  of  on-again,  off-again  attempts  by  Congress  to 
improve  a dated  budget  process.  The  Act  is  intended 
to  provide  Congress  with  control  over  the  federal 
budget  so  Congress  may  better  • discharge  its 
constitutional  duties. 

PART  III 

AN  EXPLANATION  OF  THE  NEW  ACT 

In  an  explanation  prepared  for  members  of  the 
House  of  Representatives,  the  Act  is  outlined  as 
follows: 


*FY  19S1  figurM  w«r«  obtained  from  the  Unitod  Stataa  Budget  for  Fieeei 
Year  1 953.  FY  1 97B  figures  were  taken  from  the  President's  budget  (Ref  3). 
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The  Acl  contains  ten  titles  which,  for  purposes 
of  explanation,  can  he  grouped  into  four  major 
categories,  as  follows: 

TITLES  I AND  II,  which  establish  new  Com- 
mittees on  the  Budget  in  both  the  House  and  the 
Senate  and  a Congressional  Budget  Office  intended 
to  improve  the  Congress’  informational  and  analyti- 
cal resources  with  respect  to  the  budgetary  process; 

TITLES  III  AND  IV,  which  establish  a time- 
table and  new  procedures  for  various  phases  of  the 
Congressional  budget  priKess; 

TITLF-S  V THROUGH  IX.  which  provide  for 
a new  fiscal  year,  improvements  in  budget  terminol- 
ogy and  information  to  be  included  in  the  Presi- 
dent’s budget  submissions,  improved  program  re- 
view and  evaluation  procedures,  and  efTeclive  dates 
for  various  provision  of  the  Acl;  and 

TITLE  X,  which  establishes  procedures  for 
Congressional  review  of  Presidential  impoundment 
actions. 

The  discussion  that  follows  will  parallel  the  over- 
all format  used  in  the  above  explanation  to  the 
House  members,  and  will  borrow  some  of  the  gen- 
eral descriptive  narrative  given  to  some  of  the  key 
provisions  of  the  Act. 

The  Act  creates  three  new  congressional  orga- 
nizations, a new  budget  timetable,  and  contains 
several  other  provisions  designed  to  strengthen  Con- 
gress’ control  of  the  budget. 

COMMITTEES 
ON  THE  BUDGET 

Title  n of  the  Act  creates  two  Committees  on  the 
Budget,  one  in  the  House  and  one  in  the  Senate.  The 
organizations  are  shown  in  Figure  I . The  duties  of 
the  Committees  are  described  below. 

1 .  Report  to  their  respective  organizations  “con- 
current resolutions  on  the  budget”  which  provide 
the  overall  framework  of  the  Congressional  Budget, 


and  report  reconciliation  bills  that  adjust  appropria- 
tions to  stay  within  the  Congressional  Budget. 

2.  Study  and  report  the  effects  on  budget  outlays 
of  existing  and  proposed  legislation. 

3.  Request  and  evaluate  studies  of  tax  expendi- 
tures and  methods  of  coordinating  tax  expenditures 
with  direct  budget  outlays;  and 

4.  Review  the  operations  of  the  Congressional 
Budget  Office. 

The  Budget  Committees  were  created  to  perform 
the  new  tasks  of  setting  national  fiscal  policy  and 
setting  priorities  for  federal  spending  programs.  In 
performing  their  duties  they  will  recommend  to 
the  Sen-ite  and  House  respectively,  proper  levels  of 
obligational  authority,  outlays,  revenues,  and  sur- 
plus or  debt  based  on  existing  or  projected  economic 
conditions.  The  recommendations  of  the  Budget 
Committees  when  adopted  by  the  Congress  in  the 
form  of  a concurrent  resolution  on  the  budget,  will 
provide  a framework  of  budget  targets,  at  a macro 
level,  that  will  focus  the  efforts  of  the  other  Congres- 
sumal  committees  to  achieve  a unified  federal  bud- 
get which  is  responsive  to  the  nation’s  needs. 

The  House  Committee  has  25  members.  The 
Senate  Committee  has  16  members.  Both  commit- 
tees are  organized  into  Task  Forces  as  shown  in 
Figure  1 . Organizing  by  Task  Force  instead  of  by  the 
traditional  subcommittee  method  has  several  advan- 
tages which,  according  to  one  informed  source,* 
reduces  formality  and  improves  committee  flexibil- 
ity. For  example;  subcommittees  have  their  own 
staffs  whereas  the  Task  Forces  will  draw  from  the 
staff  of  the  full  committee;  the  subcommittee  chair- 
men are  approved  by  the  party  caucus,  however,  this 
is  not  required  for  a Task  Force  chairman;  to  dis- 
solve a subcommittee  requires  the  approval  of  Con- 
gress, whereas  a Task  Force  can  be  dissolved  by 
committee  vote;  and  subcommittees  operate  to  es- 
tablished rules  which  need  not  be  followed  by  a Task 
Force.  From  this,  one  can  infer  that  Task  Forces  will 
be  created  and  dissolved  based  on  the  changing 
economic  conditions  of  the  country.  A key  point  to 
note  from  Figure  1 is  that  both  committees  have  a 
Task  Force  for  Defense  (National 
Security/Defense).  This  is  an  indication  of  the  inter- 
est that  each  has  in  the  defense  budget. 


'Interviews  were  conducted  with  nonettribution  and  therefore  ere  not 
referenced  in  this  report.  The  thoughts  expressed  are  the  author's  intarpre- 
tetkm  of  what  was  said. 
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Figure  1.  Task  Force  Organizations  for  House  and  Senate  Committees  on  the  Budget 


THE  CONGRESSIONAL 
BUDGET  OFFICE 

The  third  organization  established  by  the  Act  is 
the  Congressional  Budget  Office.  The  principal 
duties  and  responsibilities  of  this  office  are; 

1 . To  provide  direct  nonpartisan  support  to  both 
the  House  and  Senate  Committees  on  the  Budget 
regarding  taxing  and  spending  legislation,  and  upon 
request,  provide  assistance  to  the  Committees  on 
Appropriations.  Ways  and  Means,  Finance,  and 
other  Committees  and  Members  of  Congress,  and 
information  that  will  assist  them  in  the  discharge 
of  matters  within  their  jurisdiction; 

2.  To  assume  the  duties  and  functions  of  the  Joint 
Committee  on  Reduction  of  Federal  Expenditures, 
which  was  abolished  by  the  Act.  Perhaps  the  most 
important  function  inherited  from  the  Joint  Com- 
mittee is  scorekeeping,  the  tracking  of  spending 
decisions  of  the  numerous  Congressional  commit- 
tees and  relating  them  to  the  budget  authority  and 


outlay  targets  established  in  the  concurrent  resolu- 
tions of  the  budget;  and 

3.  To  submit  on  or  before  I April  of  each  year  to 
the  two  Budget  Committees  a report  on  budget 
policy  and  national  priorities  for  the  next  fiscal  year. 
The  report  will  present  alternative  budget  levels  at 
the  aggregate  as  well  as  by  major  functional 
category. 

In  the  conduct  of  its  duties,  the  Budget  Office  is 
authorized  to  secure  information,  data,  estimates 
and  statistics  directly  from  the  various  departments, 
agencies  and  establishmentsof  the  Executive  Branch. 
In  addition,  the  Budget  Office  is  authorized  to 
obtain  similar  information,  and  use  the  facilities, 
services  and  personnel,  from  the  General  Account- 
ing Office,  Library  of  Congress,  and  Office  of  Tech- 
nology Assessment. 

The  Congressional  Budget  Office  is  presently 
organized  into  the  seven  divisions  shown  in  Figure 
2,  and  has  a staff  of  about  200.  The  National 
Security  and  International  Affairs  Division,  which 
deals  with  DOD,  is  scheduled  to  have  a total  of  30 
persons,  including  24  professionals. 
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Figure  2.  Congressional  Budget  Office 
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THE  CONGRESSIONAL  BUDGET 
TIMETABLE 

Section  300  of  the  Act  sets  forth  the  Congressio- 
nal budget  timetable  shown  in  Table  1.  The  follow- 
ing paragraphs  describe  the  events  of  the  timetable. 

On  or  before  10  Nov President 

submits 

current  services 
budget. 

Section  605(a)  of  the  Act  requires  the  current 
services  budget  to  provide  the  estimated  outlays  and 
proposed  budget  authority  to  continue  existing  pro- 
grams and  activities  at  the  same  level  of  effort  under 
the  same  policies  as  the  fiscal  year  in  progress.  The 
economic  and  programmatic  assumptionsfe.g., infla- 
tion, economic  growth,  unemployment,  pay  in- 


creases, etc,)  used  to  develop  the  budget  estimates 
are  to  accompany  the  estimates. 

The  purpose  of  the  services  budget  is  to  provide 
Congress  with  detailed  information  with  which  to 
begin  analysis  of  the  budget  for  the  upcoming  fiscal 
year.  Note  that  the  current  fiscal  year  will  be  in 
progress  for  only  a little  more  than  1 month  before 
the  submission  of  the  current  services  budget  is 
required. 

The  Joint  Economic  Committee  is  required  by 
Section  605(b)  of  the  Act  to  submit  an  economic 
evaluation,  based  on  the  current  services  budget 
estimates,  to  the  two  Budget  Committees  on  or 
before  3 1 December. 

Talks  with  an  informed  source  indicate  that  the 
Budget  Committees  will  view  the  current  services 
budget  as  the  cost  of  continuing  government  opera- 
tions. The  differences  between  the  current  services 
budget  and  the  President’s  budget  in  January  will 
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Table  1.  The  Timetable  of  the  Congressional  Budget  Process  for  Any  Fiscal  Yeaf^ 


On  or  before: 

Action  to  be  completed 

November  10 

President  submits  current  services  budget. 

15th  day  after  Congress  meets 

President  submits  his  budget. 

March  15 

Committees  and  joint  committees  submit 

reports  to  Budget  Committee. 

April  1 

Congres.sional  Budget  Office  submits  report 

to  Budget  Committees. 

April  15 

Budget  Committees  report  first  concurrent 

resolution  on  the  budget  to  their  Houses. 

May  15 

Committees  report  bills  and  resolutions 

authorizing  new  budget  authority. 

May  15 

Congress  completes  action  on  first  con- 

current  resolution  on  the  budget. 

7th  day  after  Labor  Day 

resolutions  providing  new  budget  author- 
ity and  new  spending  authority. 

September  15 

required  concurrent  resolution  on 
the  budget. 

September  25 

Congress  completes  action  on  reconciliation 

bill  or  resolution,  or  both,  implementing 
second  required  concurrent  resolution. 

October  1 

-2/  Source:  Public  Law  93-344,  Section  300 
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represenl  the  cost  of  new  initiatives.  Although  ad- 
nnittedly  an  oversimplifieation.  the  Committees  will 
he  liHiking  closely  at  the  increases  and  decrea.ses  in 
spending  proposed  by  the  President  to  the  current 
services  budget.  Stated  another  way, 

** ...  The  current  service*  budaH  provides  the  baseline 
or  benchmark  aRaintl  which  allemalive  budaet  totals, 
includinit  those  propotied  by  the  HresidenI,  can  be  mea- 
sured and  compared....”  (Rcrd,pdl. 


On  or  before  ISth  day President 

after  Congress  meets  submits 

his  budget. 


This  milestone  in  the  budget  process  remains 
essentially  unchanged  from  previous  years.  The 
President’s  budget  is  his  statement  of  national  eco- 
nomic objectives  and  reflects  his  policies  and  spend- 
ing priorities  to  achieve  these  objectives.  The  Con- 
gress views  this  budget  as  one  of  several  budget 
alternatives  to  be  considered  during  the  ensuing 
months  of  hearings  and  debate  prior  to  adopting  a 
first  concurrent  resolution  on  the  budget  (to  be 
discussed  later). 

One  important  departure  from  the  traditional 
process  is  the  requirement  of  Section  603  of  the  Act 
that  the  budget  provide  projections  for  the  4 fiscal 
years  immediately  following  the  budget  year.  Previ- 
ously budget  decisions  were  often  made  without 
regard  to  future  spending,  which  sometimes  led  to 
conflicting  priorities  in  future  budgets.  Mr.  Schultze 
of  the  Brookings  Institution  in  testimony  before  the 
House  Committee  on  Rules  emphasized  the  need  to 
look  at  future  costs  of  programs: 

“ I.et  me  give  you  one  more  example  which  is  my 
favorite  one.  Between  1967  and  1971  - I think  my  num- 
bers are  approximately  correct  - the  budget  of  HEW  went 
up  by  S26  billion  which  is  about  90  some  percent. 

Ninety-five  percent  of  that  huge  increase  went  for 
four  programs,  public  assistance,  medicaid,  medicare,  and 
social  security.  If  you  had  set  100  people  down  in  a room 
in  1967,  representing  different  points  of  view  and  said,  “I 
am  going  to  give  you  S26  billion  to  spend  for  the  benefit  of 
the  American  people,  where  would  you  put  it,”  I bet  you 
not  one  of  them  would  have  come  out  suggesting  that 
particular  concentration  in  just  four  areas....”  (Ref  7,  p 323). 

Thus,  in  recognizing  the  shortsightedness  of  the 


past,  the  Act  contains  several  provisions  that  enable 
Congress  to  determine  if  the  programs  are  affordable 
over  extended  periods  of  time. 

On  or  before  15  March  ....Committees  and  Joint 

Committees  submit 
reports  to  the 
Budget  Committees. 

Section  301(c)  of  the  Act  requires  each  standing 
committee  of  the  House  and  each  standing  commit- 
tee of  the  Senate  to  submit  to  their  respective  Budget 
Committees  their  views  and  estimates  on  ail  budget 
matters,  including  new  budget  authority  and  out- 
lays relating  to  subjects  under  their  jurisdiction. 
The  Joint  Economic  Committee  and  the  Joint  Com- 
mittee on  Internal  Revenue  and  Taxation  will  like- 
wise submit  a report  to  the  two  Budget  Committees. 

The  purpose  of  these  reports  is  to  obtain  recom- 
mendations from  the  joint  and  standing  committees 
regarding  the  budget  1 month  in  advance  of  the 
reporting  date  of  the  first  concurrent  resolution  on 
the  budget.  One  informed  source  pointed  out  that 
from  the  standpoint  of  the  Executive  Branch,  this  is 
potentially  a key  point  in  the  budget  process.  It 
provides  the  first  look  at  what  the  Congress  is 
thinking  for  the  upcoming  fiscal  year. 

Furth'^rmore,  it  was  pointed  out  that  when  this 
budget  process  is  fully  implemented,  the  Authoriza- 
tion Committees  could  begin  hearings  shortly  after 
completion  of  the  current  year  budget.  This  would 
be  in  early  fall,  based  on  the  authorization  requests 
submitted  the  previous  May  (as  amended*).  Thus, 
reports  submitted  by  the  Authorization  Committees 
are  likely  to  include  estimates  based  on  their  fall 
hearings,  and  an  analysis  of  the  current  services  and 
President’s  budgets.  Conversely,  the  Appropriation 
Committees’  estimates  are  likely  to  be  based  on 
historical  data. 

On  or  before  1 April Congressional  Budget 

Office  submits  report 
to  Budget  Committees 

This  report  is  expected  to  play  a key  role  in  the 

‘Amended  authorization  requests  for  the  budget  year  will  be  necessary  to 
account  for  the  final  budget  ad/ustments  during  the  second  concurrent 
resolutions  and  reconciliation  process. 
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budget  process.  As  provided  by  Section  202(0.  it  will 
include;  alternative  levels  of  total  revenue,  total  new 
budget  authority,  total  outlays,  and  related  sur- 
pluses and  deficits;  the  estimate  levels  of  tax  expen- 
ditures under  existing  laws;  and  a discussion  of 
national  budget  priorities,  including  alternate  ways 
of  allocating  budget  authority  and  budget  outlays, 
by  functional  category,  to  meet  national  needs. 


On  or  before  IS  April Budget  Committees 

report  Hrst 
concurrent  resolution 
on  the  budget  to 
their  Houses. 

Ba.sed  u|xm  the  Joint  Economic  Committee’s 
economic  evaluation  of  the  current  services  budget, 
the  recommendations  of  the  standing  and  joint  com- 
mittees, the  Congressional  Budget  Office’s  report, 
and  the  Budget  Committee  hearings,  the  Budget 
Committees  report  the  first  concurrent  resolution  on 
the  budget. 

Section  301(a)  of  the  Act  requires  the  concurrent 
resolution  to  set  forth  the  following: 

• The  appropriate  level  of  budget  outlays  and 
new  budget  authority,  both  in  the  aggregate, 
and  by  each  functional  category; 

• The  amount,  if  any,  of  surplus  or  deficit  in 
the  budget; 

• The  recommended  level  of  federal  rev  nues 
and  the  amount,  if  any,  by  which  the  reve- 
nues should  be  increased  or  decreased; 

• The  appropriate  level  of  public  debt  and  the 
amount,  if  any,  by  which  the  statutory  limit 
should  be  increased  or  decreased,  and  resolu- 
tions to  be  reported  by  the  appropriate 
committees;and 

• Other  matters  relating  to  the  Congressional 
budget  process. 

The  report  which  accompanies  the  concurrent 
resolution  on  the  budget  on  1 5 April  is  required  by 
Section  301  (d)  to  include  the  following; 

• A comparison  of  the  revenue  estimates  of  the 
committees  and  that  of  the  President; 

• A comparison  of  the  committee  estimates  of 
appropriate  levels  of  total  budget  outlays  and 


total  new  budget  authority  with  those  of  the 
President ; 

• An  allocation  of  total  budget  outlays  and 
total  new  budget  authority  by  function,  each 
function  divided  between  proposed  and  exist- 
ing programs,  with  the  latter  further  subdi- 
vided between,  first,  permanent  and  regular 
appropriations,  and  second,  between  con- 
trollable and  uncontrollable  amounts; 

• An  allocatior  of  the  level  of  federal  revenues 
among  major  sources; 

• The  economic  assumptions  and  objectives 
upon  which  the  resolution  is  based; 

• Projections  for  a period  of  5 fiscal  years  by 
function  beginning  with  the  budget  year; 

• A statement  of  any  significant  changes  in  the 
proposed  level  of  federal  assistance  to  state 
and  local  governments;  and 

• Information,  data  and  comparisons  on  which 
the  committee  based  the  resolution. 


On  or  before  15  May Committees  report 

bills  and  resolutions 
authorizing  new 
budget  authority. 


The  Act  requires  (Section  402(a))  that  any  legis- 
lation authorizing  new  budget  authority  for  the 
budget  year  be  reported  in  each  House  on  or  before 
15  May.  This  is  a deadline;  after  that  date,  consider- 
ation of  authorization  measures  in  the  House  is 
permitted  only  if  an  emergency  waiver  reported  by 
the  Rules  Committee  is  adopted  (exempted  from 
this  reporting  requirement  are  entitlement  bills  and 
omnibus  social  security  legislation ). 

The  reporting  of  authorization  legislation  by  15 
May  is  considered  critical  to  the  new  budget  time- 
table. Note  authorization  requests  are  now  submit- 
ted 1 full  year  in  advance  of  this  reporting  date. 
(Section  607).  This  should  encourage  hearings  to 
begin  in  early  fall,  but  probably  not  before  the  new 
fiscal  year  begins. 


On  or  before  15  May Congress  completes 

action  on  first 
concurrent  resolution 
on  the  budget. 
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In  a loose  analogy,  the  first  concurrent  resolution 
on  the  budget  can  be  likened  to  the  Planning  and 
Programming  Guidance  Memorandum  (PPGM) 
used  by  the  Department  of  Defense,  in  that  it  estab- 
lishes the  fiscal  constraints,  or  fences,  for  the  rest  of 
the  Congressional  Budget  process  (although  Section 
304  of  the  Act  permits  revision  of  the  resolution). 
That  is,  it  is  the  Congress'  statement  of  what  the 
nation  can  afford  in  the  approaching  fiscal  year. 

The  adoption  of  the  first  concurrent  resolution  is 
a focal  point  in  the  new  budget  process.  The  Act 
does  not  permit  (Section  303)  either  the  House  or 
the  Senate  to  consider  any  bill  or  resolution  that 
provides  new  budget  authority,  an  increase  or  de- 
crease in  revenue,  an  increase  or  decrease  in  public 
debt,  or  payment  under  contract  or  borrowing  au- 
thority which  has  not  been  provided  for  in  ad- 
vance by  an  appropriation  act,  until  the  first  concur- 
rent resolution  on  the  budget  has  been  agreed  to. 
Thus,  meeting  this  deadline  is  crucial  to  the  process 
that  follows. 

The  first  concurrent  resolution  on  the  budget,  as 
noted  earlier,  is  reported  out  of  the  Budget  Commit- 
tees of  each  House  on  or  before  1 5 April.  This  allows 
30  days  for  the  House  and  Senate  to  act,  the  confer- 
ees to  agree  on  a final  resolution  and  submit  their 
conference  report,  and  the  Congress  to  adopt  the 
final  resolution.  Floor  consideration  in  the  House 
requires  a 10-day  layover  so  that  members  can  study 
the  resolution  and  the  accompanying  report. 

The  Act  also  provides  in  Section  302  that  a joint 
explanatory  statement  of  managers  accompany  the 
conference  report.  The  statement  will  include  an 
estimated  allocation  of  the  total  new  budget  author- 
ity and  total  budget  outlays  among  the  committees 
of  the  House  and  Senate  having  jurisdiction  for 
providing  such  authority.  Each  committee  to  which 
an  allocation  is  made  will  then  further  subdivide  its 
allocation  among  its  subcommittees.  These  alloca- 
tions are  to  be  still  further  subdivided  between 
controllables  and  other  amounts.  The  provision  is 
also  made  that  each  committee  will  then  promptly 
report  to  its  House,  the  above  subdivision  of 
allocations. 

On  or  before  7th  day  Congress  completes 

after  Labor  Day action  on  bills  and 

resolutions  providing 
new  budget  authority 
and  new  spending 
authority. 


The  7th  day  after  Labor  Day  can  be  as  early  as  8 
September  or  as  late  as  14  September.  Still  to  be 
completed  is  action  on  the  second  required  concur- 
rent resolution  on  the  budget,  and,  if  necessary, 
action  on  the  reconciliation  bills  or  resolutions  (each 
to  be  discussed  below).  This  will  make  September  a 
very  busy  month  for  Congress,  and  emphasizes  the 
importance  of  meeting  or  improving  on  this  mile- 
stone if  the  f iscal  year  is  to  begin  1 October. 

During  the  3 1/2  to  4 months  from  adoption  of 
the  first  concurrent  resolution  on  the  budget  and 
completion  of  action  on  new  budget  authority  and 
spending  authority  bills,  the  various  committees  will 
hold  hearings  and  the  Congressional  Budget  Office 
will  perform  its  key  role  of  scorekeeping,  (com- 
paring Congressional  actions  with  the  first  budget 
resolution).  In  addition.  Section  403  of  the  Act 
directs  the  Congressional  Budget  Office  to  prepare 
cost  analyses  and  5-year  projections  of  all  public 
bills  (except  appropriation  bills).  These  cost  esti- 
mates are  to  be  compared  with  any  available  from 
the  committee,  or  other  federal  agency,  and  are  to  be 
included  in  the  report  that  accompanies  the  bill. 

Note  that  during  the  months  leading  to  the  re- 
porting of  bills  that  provide  new  budget  authority 
and  new  outlay  authority.  Congress  will  be  working 
to  control  long  term  costs.  Thus,  in  justifying  and 
tracking  its  requests,  the  Executive  Branch  will  have 
to  pay  close  attention  to  the  out-year  costs  and 
economic  assumptions  being  used  in  the  analyses. 

On  or  before  15  September Congress 

completes 
action  on 
second  required 
concurrent 
resolution  on  the 
budget. 

The  second  required  concurrent  resolution  on  the 
budget  reaffirms  or  revises  the  first,  based  on  the 
spending  actions  of  Congress  and  any  unforseen 
changes  in  the  nations’s  economy.  Furthermore,  the 
second  resolution  can  set  in  motion  the  reconcilia- 
tion process.  Reconciliation  takes  place  only  if  it  is 
necessary  to  revise  existing  law,  or  pending  legisla- 
tion, to  achieve  the  levels  set  forth  in  the  second 
resolution.  Thus,  the  second  resolution  may  direct 
committees  with  jurisdiction  over  such  changes  to 
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determine  and  recommend  rescinding  or  amending 
legislation,  raising  or  lowering  revenue,  adjusting 
the  debt,  or  any  combination  of  the  above. 

Unlike  the  first  concurrent  resolution  on  the 
budget,  the  second  resolution,  when  adopted,  estab- 
lishes ceilings,  not  targets,  for  all  subsequent  reve- 
nue and  spending  legislation.  However,  ^tion  311 
of  the  Act  further  provides  that  the  ceilings  estab- 
lished by  the  second  resolution  apply  to  total  budget 
authority  and  total  outlay  authority,  and  not  to  the 
estimates  by  functional  category. 

The  Act  provides  no  specific  deadline  for  report- 
ing the  second  concurrent  resolution  (as  it  did  for 
the  first  resolution — 1 April),  however,  the  Budget 
Committees  will  probably  begin  preparations  in 
August. 

On  or  before  25  Sept Congress 

completes 
action  on  reconcil- 
iation bill  or  resolu- 
tion, or  both,  imple- 
menting second  requir- 
ed concurrent  resolu- 
tion. 

Section  3 10(c)  of  the  Act  provides  that  reconcilia- 
tion of  legislation  solely  within  the  jurisdiction  of  one 
committee  will  be  reported  to  the  House  or  Senate 
by  that  committee.  However,  if  reconciliation  is 
directed  at  more  than  one  committee  of  the  House  or 
the  Senate,  each  committee  will  promptly  make 
recommendations  to  the  Budget  Committee  which 
will  compile  the  recommendations,  without  substan- 
tive change,  into  a single  reconciliation  bill  or  reso- 
lution. Finally,  Section  3 10  (0  of  the  Act  directs  that 
Congress  may  not  adjourn  s/ne  die  until  it  has 
completed  action  on  the  second  resolution  and  rec- 
onciliation process. 

/ October Fiscal  Year  begins. 

The  Congressional  budget  timetable  ends  with 
the  beginning  of  the  new  fiscal  year.  However,  it  is 
only  a little  more  than  1 month  before  the  Presi- 
dent will  submit  his  current  services  budget  and  the 
clock  starts  ticking  for  the  next  budget.  The  impor- 
tance of  timing  in  the  new  budget  process  has  been 
stated  as  follows: 


“ Certain  parts  of  the  budget  process  cannot  move 
ahead  unless  other  actions  are  completed.  Appropriations 
cannot  be  considered  until  the  first  budget  resolution  is 
adopted  and  necessary  authorizations  have  been  enacted. 
Reconciliation  actions  cannot  be  undertaken  until  action 
is  completed  on  appropriation  bills  and  the  second  budget 
resolution.  Thus  failure  to  complete  a particular  action  on 
schedule  affects  later  actions  as  well.  In  short,  the  four 
main  phases  of  the  budget  process  (authorization,  budget 
resolution,  spending  measures,  and  reconciliations)  must 
be  completed  by  the  dates  assigned  to  them  in  the 
Act....”  (Ref4,plS). 

Before  leaving  the  Congressional  Budget  Timeta- 
ble and  discussing  other  provisions  of  the  Act,  it 
should  be  emphasized  that  September  promises  to  be 
a very  demanding  month,  both  for  the  Congress,  and 
for  the  Executive  Branch.  With  the  completion  of 
spending  bills,  the  adoption  of  the  second  concur- 
rent resolution,  and  the  reconciliation  process,  last 
minute  changes  are  almost  a certainty.  From  the 
point  of  view  of  the  Executive  Branch,  the  current 
services  budget  is  but  a little  more  than  a month 
from  submission  and  the  time  the  hearings  on  auth- 
orizations will  be  starting.  Thus  the  effects  of  these 
changes  must  be  analyzed  and  reflected  in  the 
current  services  budget  and  committee  hearings. 


OTHER  PROVISIONS  OF  THE  ACT 


In  addition  to  the  three  new  organizations,  and 
the  new  budget  timetable,  the  Act  contains  several 
other  provisions  worthy  of  note  that  depart  from 
tradition.  In  general,  these  provisions  are  designed 
to  strengthen  Congressional  control  of  the  budget 
process. 

A NEW  FISCAL  YEAR 

As  was  implied  by  the  preceding  discussion  on 
the  timetable,  beginning  in  calendar  year  1976  the 
fiscal  year  began  1 October  and  ended  30  September. 
The  shift  from  the  traditional  1 July — 30  June  fiscal 
year  was  accomplished  by  a transition  budget  to 
cover  the  three  months  from  1 July — 30  September 
1976.  The  transition  budget  was  submitted  by  the 
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President  to  Congress  on  3 February  1975  along 
with  the  FY  1976  budget. 

This  change  allows  Congress  3 months  additional 
to  complete  its  work  on  the  budget  before  beginning 
a new  fiscal  year.  This,  coupled  with  the  possibility 
that  authorizing  legislation  will  begin  earlier  and 
that  the  current  services  budget  will  be  submitted  by 
10  November,  is  expected  to  significantly  reduce  the 
need  for  continuing  appropriations  resolutions.  In 
testimony  before  the  Joint  Study  Committee  on 
Budget  Control,  Congressman  Marvin  L.  Esch  (R- 
Michigan)  discussed  the  continuing  resolution  and  a 
need  for  reform.  He  pointed  out: 

"...  The  continuing  appropriation  process  does  littte 
to  assure  careful  federal  planning.  It  helps  to  create  an 
uneven  funding  pattern  for  federal  programs.  Many  may 
be  funded  late  in  the  Hscal  year  so  that  federal  officials  are 
forced  to  “use  or  lose”  funds  in  a short  period  of  time 
because  funds  not  used  by  the  end  of  the  fiscal  year  revert 
back  to  the  Treasury.  Since  1964  the  average  delay 
between  the  beginning  of  the  fiscal  year  and  the  passage  of 
all  appropriations  acts  has  been  over  3 months.  In  the  last 
9 years  we  have  passed  a total  of  only  seven  appropriation 
acts  before  the  beginning  of  the  fiscal  year.  This  record 
rests  on  the  base  of  116  appropriation  measures  presented 
during  that  period.  During  our  consideration  of  the  fiscal 
year  1972  budget,  four  of  tbe  14  measures  considered  were 
passed  later  than  4 months  into  the  new  fiscal  year.  One  of 
the  bills  was  finally  passed  252  days  into  tbe  new  fiscal 
year....”  (Ref  8,  p 361). 


PROGRAM  REVIEW  AND  EVALUATION 


Title  VII  of  the  Act  authorizes  House  and  Senate 
committees  to  carry  out  analysis,  appraisal  and 
evaluation  of  Government  programs  and  activities. 
These  may  be  conducted  by  the  committees,  under 
contract,  or  by  a Government  agency  by  direction  of 
the  committees.  Furthermore,  it  creates  within  the 
General  Accounting  Office  an  Office  of  Program 
Review  and  Evaluation  not  to  exceed  ten  experts  (on 
a permanent,  temporary  or  intermittent  basis)  to 
as.sist  the  committee  of  each  House  in  developing  a 
set  of  legislative  objectives  and  goals,  and  the  me- 
thods for  assessing  and  reporting  actual  program 
performance  in  relation  to  these  objectives  and 
goals.  In  addition,  this  new  office  will  assist  the 
committees  in  analyzing  the  reports  and  studies 
prepared  by  and  for  any  federal  agency. 

This  provision  of  the  Act  indicates  Congress  will 
be  reviewing  Government  programs  and  analyzing 
costs  in  comparison  with  benefits,  to  determine  if 
legislative  goals  and  objects  are  being  met.  It  is  not 
known  at  the  time  of  this  writing  to  what  depth  and 
detail  these  studies  will  be  conducted. 

STANDARDIZED  DATA  PROCESSING  AND 
INFORMATION  SYSTEMS,  AND 
TERMINOLOGY 


MIDYEAR  REVIEW  AND  SUPPLEMENTALS 


Title  VI  of  the  Act  requires  that  the  President’s 
budget  be  updated  twice  annually,  on  10  April 
and  15  July,  the  latter  being  the  midyear  review 
which  previously  occured  on  1 June.  The  budget 
updates  are  to  state  all  amendments  or  revisions  to 
the  budget  authority  requested,  the  estimated  out- 
lays, and  the  estimated  receipts  for  the  ensuing  fiscal 
year  as  set  forth  in  the  President’s  budget  submitted 
in  January.  The  purpose  of  the  supplemental  budget 
requests  is  to  provide  a means  for  adjusting  to 
changing  economic  conditions  as  the  budget  process 
moves  iurward.  In  the  past  5 years  Congress  passed 
29  supplemental  appropriations  bills,  and  in  the  last 
9 years,  nearly  $10  billion  per  year  has  been  appro- 
priated through  supplemental.  (Ref  8,  p 366). 


Title  VIII  of  this  Act  amends  the  Legislative 
Reorganization  Act  of  1970  to  direct  the  Secretary 
of  the  Treasury  and  the  Director  of  the  Office  of 
Management  and  Budget,  in  cooperation  with  the 
Comptroller  General,  to  develop,  establish  and 
maintain  standardized  data  processing  and  informa- 
tion systems  for  fiscal,  budgetary  and  program  rela- 
ted data  and  information.  These  systems  are  to  be 
used  by  federal  agencies,  and  should,  to  the  extent 
practical,  meet  the  needs  of  state  and  local 
governments. 

Furthermore,  the  title  directs  the  Comptroller 
General,  in  cooperation  with  the  Secretary  of  the 
Treasury,  the  Office  of  Management  and  Budget 
and  the  Congressional  Budget  Office,  to  develop, 
establish,  maintain  and  publish  standard  terminol- 
ogy, definitions,  classifications,  and  codes  for  federal 
fiscal,  budgetary  and  program  related  data  and 
information. 
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The  purpose  of  these  provisions  of  the  Act  is  to 
standardize  fiscal  and  budgetary  reporting  to  enable 
meaningful  comparison  and  analyses  of  data  across 
government  departments  and  agencies.  As  one 
source  pointed  out.  one  problem  faced  by  Congress 
today  is  the  large  volume  of  data  it  receives,  with 
much  of  it  never  being  used.  As  a result,  Congress 
must  determine  not  only  how  much  data  it  needs, 
but  also  what  kind  of  data  it  needs.  Hopefully,  the 
standardization  of  data  processing  and  terminology 
will  assist  in  solving  these  problems. 


IMPOUNDMENT  CONTROL 


i 


Title  X of  the  Act  deals  with  impoundment 
control.  The  title  recognizes  two  types  of  impound- 
ment actions  by  the  Executive  Branch:  recisions  and 
deferrals. 

A recision  of  budget  authority  must  be  proposed 
whenever  the  President  determines  that  all  or  part  of 
the  budget  authority  will  not  be  required  to  carry 
out  the  full  objectives  or  scope  of  a program  due  to 
fiscal  policy  or  other  reasons  (e.g.,  termination  of 
authorized  programs),  or  whenever  all  or  part  of  the 
budget/authority  provided  for  only  1 fiscal  year  is 
to  be  reserved  from  obligation  for  such  fiscal  year. 
The  Act  requires  the  President  to  submit  to  Con- 
gress a special  message  requesting  recision  of  the 
budget  authority,  and  explaining  fully  the  circum- 
stances and  reasons  including,  to  the  maximum 
extent  possible,  estimated  fiscal,  economic,  and 
budgetary  impact  of  the  proposed  recision.  Unless 
both  Houses  of  Congress  complete  action  on  a 
recision  bill  within  45  days,  the  budget  authority 
must  be  made  available  for  obligation. 

Likewise,  a deferral  of  budget  authority  by  the 
President,  Office  of  Management  and  Budget,  or 
head  of  any  department  or  agency  requires  the 
President  to  submit  to  Congress  a special  message 
setting  forth:  the  amount  of  budget  authority  to  be 
deferred;  to  the  maximum  extent  possible,  the  esti- 
mated fiscal,  economic  and  budgetary  effects;  and 
other  circumstances  and  considerations  which  have 
a beering  on  the  deferral.  The  President  is  required 
to  make  such  budget  authority  available  for  obliga- 
tion if  either  House  passes  an  impoundment  resolu- 
tion disapproving  the  deferral  at  any  time  after 
receipt  of  the  special  message. 


Recision  and  deferral  messages  are  to  be  deliv- 
ered the  same  day  to  the  House,  Senate  and  Comp- 
troller General.  In  addition,  these  messages  are  to  be 
published  in  the  Federal  Register,  in  the  first  edition 
following  transmittal  to  Congress.  The  Comptroller 
General  serves  as  the  watchdog  for  Congress  in 
matters  pertaining  to  recisions  and  deferral  with 
authority  to  use  civil  action  to  insure  compliance. 

Executive  impoundment  of  Congressionally  ap- 
propriated funds  became  an  important  issue  during 
the  Nixon  administration.  The  Congress  viewed 
impoundment  as  an  infringement  on  its  constitu- 
tional duties  and  responsibilities,  and  a weakening  of 
its  power  to  set  national  priorities  by  control  of  the 
purse  strings.  The  Congressional  Budget  and  Im- 
|X)undment  Control  Act  of  1974  brings  Congressio- 
nal budget  reform  and  impoundment  control  to- 
gether in  a way  that  is  intended  to  provide  a mean- 
ingful, systematic  and  timely  approach  to  establish- 
ing priorities  and  controlling  economic  growth 
through  the  cooperation  of  both  the  Congress  and 
the  Executive  Branch  of  Government. 

The  next  section  of  this  report  deals  specifically 
with  the  Department  of  Defense  and  some  of  the 
implications  the  Act  will  have  on  the  planning, 
programming  and  budgeting  of  defense  programs. 


PART  IV 

IMPLICATIONS  FOR  DEFENSE 


The  Congressional  Budget  and  Impoundment 
Control  Act  of  1 974  provides  a major  reshaping  of 
the  Congressional  budget  process  as  well  as  new 
procedures  and  provisions  that  strengthen  Con- 
gress’ control  over  the  budget.  Some  of  the  new 
procedures  and  provisions  will  require  changes  to 
the  way  the  Executive  Branch  conducts  business.  In 
addition,  the  work  load  to  prepare  and  justify  the 
budget  will  increase. 

Even  before  the  Act  was  signed,  the  Office  of  the 
Secretary  of  Defense  (OSD)  was  preparing  for  im- 
plementation. A preview  of  things  to  come  was 
prepared  (Ref  9 ) prior  to  enactment  of  the  new 
legislation,  and  was  later  updated  and  published  in 
the  Federal  Accountant  (Rrf  10).  Following  the  bill 
signing,  briefings  were  conducted  to  inform  key 
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f people  within  the  Department  of  Defense  of  the  Act 

I and  some  of  its  implications  (Ref  1 1).  The  discus- 

I sion  which  follows  identifies  ten  potential  problem 

i areas  taken  from  this  background  material . 

I Figure  3 shows  the  DOD  Planning  Programming 

and  Budgeting  System  (PPBS)  married  to  the  new 
Congressional  budget  timetable.  Although  this  ap- 
pears simple  at  first  glance,  it  must  be  remembered 
that  the  budget  process  is  a yearly  event.  To  show 
the  complications  of  these  cyclical  events,  the  bud- 
get process  is  reformated  in  Figure  4 to  match  the  12 
month  calendar.  Here  it  is  quite  evident  that  each 
year,  DOD  management  must:  (1)  execute  the  cur- 
rent year  budget;  (2)  follow  and  provide  support  to 
Congress  during  consideration  of  the  next  fiscal  year 
budget;  (3)  complete  the  programming  phase  of  the 
budget  year  -t- 1 budget;  and  (4)  initiate  the  planning 
phase  of  the  budget  year  -f-  2 budget.  This  is  not  all 
I new,  but  it  will  be  necessary  to  refer  to  the  schedule 

[ of  events  shown  in  Figures  3 and  4 to  assess  the  full 

[ impact  of  the  new  Act  on  acquisition  management. 

[ 

I Problem  #/ 

t 

> Advanced  Authorizations  and  the  PPBS 

i 

Requests  for  authorizing  legislation  are  to  be 
j submitted  to  Congress  by  1 5 May  of  the  year  preced- 

ing the  fiscal  year  for  which  this  request  is  made  — 
16  1/2  months  in  advance.  Figure  4 shows  that  in 
terms  of  the  PPBS,  DOD  will  still  be  in  the  program- 
ming phase  with  the  preparation  of  the  Program 
Objective  Memorandums  (POMs).  The  POMs  will 
not  have  been  reviewed  by  OSD,  and  Program 
Decision  Memorandums  (PDMs)  from  the  Secre- 
tary of  Defense  defining  the  approved  programs  are 
not  normally  issued  until  July  or  August.  Further- 
more, as  pointed  out  by  one  source,  the  figures 
contained  in  the  POMs  are  not  budget  quality,  i.e., 
they  are  rough  and  unworked  numbers.  Thus,  from 
the  standpoint  of  authorizing  legislation,  the  ap- 
proved program  will  reflect  the  force  levels,  pro- 
gram decisions  and  total  obligational  authority  lev- 
els approved  the  preceding  year,  nearly  27  months 
before  the  fiscal  year  is  to  begin. 

To  comply  with  this  provision  of  the  Act,  the 
current  policy  is  for  the  President  to  submit,  in 
t January,  his  budget  for  the  approaching  fiscal  year. 


and  his  authorizing  requests  for  the  year  that  fol-  j 

lows.  Thus,  budget  quality  figures  must  be  prepared  • 

for  2 fiscal  years  for  those  programs  requiring  autho-  I 

rizations.  The  effect  is  an  increased  workload  during  ; 

the  budgeting  phase  of  PPBS.  In  addition,  as  one  j 

official  pointed  out.  Congress  is  operating  on  a ‘ 

tighter  schedule  and  insisting  on  no  slippage.  This 
means  that  the  budget  reviews  must  be  completed, 
and  approved,  and  the  budget  printed  on  schedule. 

Although  it  is  not  planned  to  begin  the  budgeting 

phase  an^  earlier  than  the  present  1 October  date,  it 

will  be  necessary  to  end  earlier.  That  is,  as  one  ! 

official  expressed  it:  “the  system  will  need  tightening 

up — the  schedule  is  tougher.  ” j 

Looking  at  the  Congressional  side,  it  is  not  likely 
that  the  Authorization  Committees  will  take  any 
significant  action  on  the  authorization  requests  until 
the  following  fall  when  hearings  are  expected  to  ; 

begin.  Thus,  in  addition  to  preparing  for  the  Presi- 
dent’s budgets  the  DOD  almost  certainly  will  want 
to  submit  amendments  to  the  authorization  Com- 
mittees at  this  time.  These  amendments  may  be 
necessary  for  several  reasons:  , 

1.  The  requests  held  by  the  committees  at  this 
time  will  reflect  force  levels  and  program  decisions 

established  nearly  1 5 months  earlier.  Force  levels  and  ; 

program  decisions  approved  in  the  most  recent 
PDM’s  (3  months  earlier)  may  require  adjustment . 

2.  The  budget  policies  and  decisions  used  to 
estimate  the  total  obligation  authority  will  be  nearly 
1 2 months  out  of  date,  and 

3.  Congress  will  have  just  completed  action  on 
the  current  budget;  Thus,  the  effects  of  the  com- 
pleted Congressional  action  on  this  budget  will  have 
to  be  determined  and  allowances  made  to  report 
program  changes  that  affect  authorizations  for  the 
coming  year. 

From  the  standpoint  of  the  program  manager, 
the  requirement  for  advanced  authorizations  will 
place  increased  emphasis  on  high  quality  cost  esti- 
mating over  a longer  time  frame.  In  addition,  it  is  I 

likely  to  increase  the  typical  workload  within  the  1 

program  management  office,  because  authorizations 
will  now  be  reviewed  by  OSD  twice.  The  estimates 
will  have  to  be  tracked  during  the  intervening  year, 
and  updated  with  an  explanation  of  the  differences 
at  the  second  budget  review.  The  differences  may  be 
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Figure  3.  Schedule  of  Events  for  DOD  Planning,  Programming  and  Budgeting 
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signiricant  since  cost  estimating  is  as  much  an  art  as 
it  is  a science  and  since  program  decisions  by  the 
Secretary  of  Defense,  and/or  by  Congress,  may 
require  majtfl'  program  restructuring. 

Finally,  the  year  ahead  authorizations  are  in- 
tended to  give  Congress  a head  start  on  the  budget. 
Figure  4 shows  that  Authorization  Committee  hear- 
ings will  begin  in  early  fall,  or  concurrently  with  the 
PPBS  budget  review.  For  defen.se  officials  (including 
program  managers)  who  are  requested  to  testify,  the 
preparation  for  testimony  may  cause  competing 
requirements  for  their  time  and  attention  when 
budget  decisions  are  being  made  and  reclamas  are 
being  prepared.  A mistake  at  this  time,  either  during 
testimony  to  one  of  the  committees,  or  during  the 
budget  review,  can  have  a serious  impact  on  a 
program's  orderly  progression  over  the  next  several 
years. 

The  net  effect  of  advance  authorizations  is  to 
increase  considerably  the  workload  during  the  bud- 
geting phase  of  PPBS  and  to  reduce  to  some  extent 
DOD  flexibility.  The  latter  point  is  based  on  the  fact 
Congress  will  be  looking  at  authorization  requests 
based  on  force  level  and  program  decisions  made  27 
months  before  the  fiscal  year  is  to  begin.  The  new 
program  decisions,  just  3 months  prior  to  the  begin- 
ning of  the  committee  hearings,  may  have  to  be 
tempered  somewhat  in  consideration  of  the  informa- 
tion already  reported  to  Congress. 

Problem  ^2 

The  Current  Services  Budget  and  PPBS 

The  Act  requires  the  current  services  budget  to  be 
submitted  to  (Congress  by  10  November.  To  meet  the 
deadline  for  the  FY  77  current  services  budget,  the 
Office  of  Management  and  Budget  requested  depart- 
ments and  agencies  to  submit  their  material  by  15 
September  1975.  (Ref  12,  p 5).  Referring  to  Figure 
4,  three  points  regarding  this  procedure  should  be 
made.  First,  this  date  occurs  before  final  Congres- 
sional action  on  the  fiscal  year,  therefore  changes  are 
likely  to  occur  between  the  time  the  estimates  leave 
the  departments  and  agencies,  and  budget  submis- 
sion in  November. 

Second,  the  submission  of  the  current  services 
estimates  occurs  before  the  budgeting  phase  of  the 
PPBS.  Therefore,  as  one  informed  source  put  it,  “it 


will  be  based  on  summarized  budget  numbers  avail- 
able before  submittal,  but  will  basically  be  the  Five 
Year  Defense  Plan  (FYDP)  numbers  appropriately 
racked.” 

The  third  point  is  that  apportionment  of  the  new 
budget,  that  affects  spending  policies  and  therefore 
the  current  services  estimates,  should  be  completed 
before  the  estimates  are  submitted.  Thus,  it  is  likely 
that  apportionment  hearings  will  occur  during  Au- 
gust, as  shown  in  Figure  4.  For  the  DOD,  this  will 
probably  be  immediately  after  the  latest  PDMs  are 
issued  by  the  Secretary  of  Defense. 


Problem 

The  Current  Sen  ices  Budget 
and  Detail  of  Reporting 


The  level  of  detail  to  be  reported  in  the  current 
services  budget  could  become  a key  issue  in  the 
future.  As  the  new  Budget  Committees,  and  Con- 
gressional Budget  Office  staffs  grow,  and  the  other 
joint  and  standing  committees  become  familiar  with 
this  new  report  from  the  President,  requests  for 
additional  detail  and  supporting  data  are  likely.  If 
restraint  is  not  exercised,  the  time  and  effort  re- 
quired for  preparation  could  overload  the  system  at 
a critical  point  in  the  budget  process.  The  more 
detail  required,  the  greater  the  involvement  of  the 
Services,  and  possibly,  some  of  the  key  program 
managers. 

To  comply  with  this  provision  of  the  Act,  OMB 
intends  to  submit  the  current  services  budget  aggre- 
gated to  the  Appropriations  Title  level.  Depart- 
ments and  agencies  were  requested  to  report  levels  of 
aggregation  by  individual  accounts,  or  aggregates  of 
accounts,  at  the  highest  level  of  aggregation  that 
will  provide  budget  authority  and  outlays  for  each  of 
the  following:  agency  total;  major  function/sub- 
function; federal  fund/trust  fund;  controllable/un- 
controllable; permanent  authority/current  author- 
ity; and  appropriation  bills.  For  DOD,  the 
mid-October  submittal  was  aggregated  by  title  (eg. 
Research  and  Development,  Procurement,  etc.). 
(Ref  1 2,  p 5).  Under  this  policy,  involvement  of 
the  Services  is  expected  to  be  minimal. 
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Problem  ^4 

House  and  Senate  Budget  Committees 
and  Requests  for  Information 

Because  the  Act  creates  two  new  Congressional 
committees  that  deal  with  the  budget,  it  can  be 
expected  that  the  DOD  will  have  to  respond  to 
additional  requests  for  testimony  and  information. 
Both  the  House  and  Senate  Committees  have  task 
forces  that  deal  with  the  defense  budget.  Hearings 
are  likely  to  be  held  prior  to  reporting  the  first  and 
the  second  concurrent  resolutions  on  the  budget,  as 
shown  in  Figure  4.  Those  held  in  February  or  March 
should  not  pose  any  special  problem,  although  those 
held  in  August  fall  at  a time  when  the  PDMs  are 
issued  and  apportionment  hearings  are  likely  to 
begin. 

A big  question  at  this  time  is,  “to  what  depth  will 
the  new  committees  be  going  in  reviewing  the  budget 
alternatives  prior  to  making  recommendations  for 
each  concurrent  resolution?”  One  informed  source 
pointed  out  that  there  is  not  sufficient  time  for  the 
committees  to  review  in  detail  the  total  federal 
budget.  The  hearings  will  probably  deal  with  eco- 
nomic issues  and  very  broad  responsibilities.  He  felt 
that  testimony  from  the  Executive  Branch  would 
probably  be  limited  to  very  high  officials  (e.g.,  the 
Director  of  the  Federal  Reserve  System,  the  Direc- 
tor of  OMB,  the  Secretary  of  Defense,  etc). 

A list  of  defense  officials  who  appeared  before  the 
House  and  Senate  committees  during  1975,  and  the 
subjects  of  their  testimony,  reveals  two  key  points. 
First,  the  subject  matter  in  each  case  deals  with  very 
broad  issues,  and  second,  the  witnesses  in  some  cases 
were  Service  specialized.  This  second  point  is  impor- 
tant because  if  the  trend  continues  to  more  detail  as 
the  new  committees  become  more  firmly  estab- 
lished, the  requirements  for  the  individual  Services 
to  appear  may  increase.  If  the  depth  and  detail 
become  too  great,  the  new  committees  may  begin  to 
overlap  into  areas  traditionally  handled  by  the  Au- 
thorization and  Appropriations  Committees.  This 
will  then  create  a heavy  burden  on  the  Services,  and 
possibly  some  of  the  key  program  managers. 

As  a point  of  interest,  one  of  the  key  issues  during 
the  development  of  the  Act  was  the  relationship  of 
the  new  Committees  on  the  Budget  to  the  Commit- 
tees on  Authorization  and  Appropriations  In  read- 
ing some  of  the  testimony  and  background  material 


on  the  Act,  it  appears  that  the  intent  is  that  the 
Budget  Committees  restrict  themselves  to  broad 
economic  policies,  at  the  macro  level,  and  not  be- 
come involved  with  details. 

Problem  #5 

The  Congressional  Budget  Office 
and  Requests  for  Data 


The  Congressional  Budget  Office  (CBO)  is  autho- 
rized under  the  Act  to  secure  data,  estimates  and 
statistics  from  the  various  departments  and  agen- 
cies of  the  Government.  Thus,  requests  for  addi- 
tional data  from  this  new  office  can  be  anticipated.  It 
can  be  speculated  that  a large  number  of  requests 
will  be  received  after  the  current  services  budget  is 
submitted.  However,  requests  for  data  may  be  re- 
ceived at  any  time  to  support  special  studies  the 
CBO  may  be  conducting  for  one  or  more  of  the 
Congressional  Committees,  or  during  July  and  Au- 
gust when  evolving  5-year  projections  for  spending 
bills  are  being  reported  out  of  committee. 

The  depth  and  detail  of  these  requests  is  not 
known  at  this  tim^  In  discussing  trends  (before  the 
establishment  n^he  CBO)  one  informed  source 
noted  that  4,180  pages  of  justification  material  had 
been  submitted  by  OSD  for  the  FY  76  Research  and 
Development  Account  alone.  This  compares  to 
1,787  pages  submitted  for  the  FY  70  Account.  It  was 
pointed  out  that  these  figures  do  not  include  testi- 
mony or  posture  statement.s.  Thus,  the  trend  has 
been  toward  more  detailed  reporting  and  justifica- 
tion. Now  the  trend  may  be  accelerated. 

Problem  ^6 

The  President’s  Budget 

and  5-year  Projections 

As  a result  of  the  Act,  the  Congress  will  be  looking 
at  its  budget  responsibilities  over  a greatly  extended 
time  frame,  during  the  budget  process.  The  Presi- 
dent’s budget  is  now  required  to  contain  not  only  the 
budget  estimates  for  the  ensuing  fiscal  year,  but  also 
projections  for  the  4 years  that  follow. 


VoM.Nol. 


17 


iRiai 


a. 


! 


I 


FISCAL 


YEAR 


Hudgcl  ConumUccsl  ( »)t»gri.*sv  - 

refHirl  Ki  | K>  ci'iicurrcnl 

voncurrciii  res4*lulion  r«.*v«lulh»n  on 

on  ihc  buduct  ihc  budget 

A A 

(.  ongress  reecivcN  Aiilhon/alMiu 

Frevident's  supple-  (■oiminUecs  reports 

mental  authon/atton  bills  I 

Congressmnal  Olhee  report  | 


( ongress  receives 

I’resideiUv 

mid  >ear  budget 

CONGRESSIONAL  BUDGET  PROCESS 


•nCiingress  tuimplelcs 

I reconciliation 

I A 

Congress  adopts  2nd 
concurrent  resolution 
on  the  budget 

1 A 

iCongress  reports 
[all  budget  and 
^[spending  bills 


President  submits 
budget  supplemenlul 


iVesident  submits 
mid  year 
budget  review 


Joint  Porces 
M emoramlum 


Program  Objective 
Memorandum 


Program  IVcision 
Mem4irandums 


Joint  Strategic 
Objectives  Plan 
Vol,  1 


Appropriation  Committee  Hearings 


I Budget  Committee' Hearings  I 


Apportionment 

Hearings 


Figure  4. . Calendar  of  Events  for  Three  Fiscal  Budgets 


Vol  I,  No  1. 


19 


I 


L 


In  iddilion,  CBO  will  be  performing  analyses  and 
preparing  budget  year  estimates  as  well  as  4*year 
projections  of  spending  bills  being  considered  by  the 
various  Congressional  Committees.  The  need  to 
make  current  budget  decisions  with  an  eye  toward 
future  budgets  is  apparent  if  Congress  wants  to 
mumtain  control  while  steering  a course  for  federal 
spending.  However,  achieving  agreement  on  future 
economic  conditions,  and  therefore  being  able  to 
agree  on  the  impact  of  various  programs  on  future 
budgets  (e.g.  the  President’s  energy  program  sub- 
mitted with  the  FY  76  budget),  is  likely  to  become 
another  area  of  piilitical  debate  between  the  Execu- 
tive and  Legislative  Branches  of  government. 

DOD  compliance  with  this  new  requirement  was 
not  a problem,  and  was  facilitated  by  the  Five  Year 
Defense  Plan  (FYDP)  which  has  been  in  use  for  the 
past  13  years.  In  fact,  one  source  pointed  out  that 
Congressional  Committees  were  getting  information 
related  to  the  FYDP,  aggregated  at  the  package 
(e.g.,  B-1  Bomber)  and  program  (e.g..  Strategic 
Forces)  levels,  anyway.  The  question  for  DOD  is: 
“How  will  Congress  use  the  data”?  Previously  Con- 
gress had  little  inclination  to  look  at  future  budgets 
in  detail,  but  there  are  now  two  new  committees,  and 
the  CBO,  and  each  is  expected  to  be  looking  at 
future  budgets  to  determine  which  programs  the 
nation  can  afford. 

For  the  Services,  this  intense  scrutiny  by  Con- 
gress of  future  year  projections  will  require  that 
more  attention  be  placed  on  the  out- year  require- 
ments contained  in  the  FYDP.  In  particular,  quality 
planning  and  cost  estimating  of  programs  will  be 
necessary,  not  only  for  the  budget  year,  but  for  4 
years  beyond.  When  testifying  before  committees. 
Service  witnesses  may  find  more  questions  being 
asked  with  regard  to  future  funding  requirements, 
including  the  technical  and  economic  assumptions 
used  in  developing  these  forecasts.  Program  manag- 
ers will  have  to  have  a firm  grasp  of  budget  require- 
ments if  they  are  to  maintain  a credible  image. 

Problem  4P7 

The  Office  of  Program  Review 
and  Evaluation  and  Requests  for  Analysis 

The  Act  authorizes  Congressional  committees  to 
conduct  analyses  of  government  programs.  Further- 
more, it  creates  within  the  Government  Accounting 


Office  an  Office  of  Program  Review  and  Evaluation. 
The  purpose  of  the  analyses  is  to  determine  if  the 
legislative  objectives  and  goals  of  various  spending 
programs  are  being  met,  or  to  measure  a program’s 
cost  and  benefit.  The  kinds  of  programs  to  be  sub- 
jected to  this  type  of  analysis  are  not  predictable. 
The  potential  implications  could  be  great.  For  exam- 
ple, suppose  a request  was  made  for  a cost-benefit 
analysis  for  the  Strategic  Forces  Program  of  the  B-I 
Bomber  versus  the  Trident  Submarine.  The  analysis, 
if  not  already  available,  would  have  to  be  done.  The 
technical  and  economic  assumptions  used  would 
have  to  be  explained  and  justified,  and  the  results 
reported.  An  analysis  of  this  type  could  tie  up  many 
people  from  several  Services  for  a long  period  of 
time,  and  could  lead  only  to  a need  to  do  more 
analysis. 

The  Act  provides  that  the  committees  may  con- 
duct the  analysis,  contract  it  out,  or  request  the 
department  or  agency  to  submit  an  analysis.  Re- 
gardless of  the  approach  taken,  demands  for  data 
and  assistance  from  the  department  or  agency 
whose  program  is  being  reviewed  will  be  made.  If 
requests  become  too  numerous,  the  reporting  re- 
quirements could  become  burdensome.  In  the  case 
of  Defense,  if  requests  get  too  detailed  and  begin  to 
single  out  individual  projects  (e.g.,  B-1  Bomber, 
XMI  Tank,  etc.)  the  demands  placed  on  the  pro- 
gram manager,  and  the  program  management  of- 
fices, may  become  excessive. 


Problem  ^8 

Standardized  Data  Processing 
and  the  Use  of  Computers 

The  OMB,  Treasury  Department  and  the  Comp- 
troller General  are  developing  standardized  data 
processing  and  information  systems  for  fiscal,  budg- 
etary and  program-related  data  and  information. 

A primary  objective  of  the  OMB,  Treasury  De- 
partment and  the  Comptroller  General  is  the  devel- 
opment of  standardized  data  processing  and  infor- 
mation systems  for  fiscal,  budgetary  and  program- 
related  efforts.  Standardization  will  simplify  data 
interpretation  (i.e.,  provide  for  common  bases)  and 
permit  meaningful  comparisons  of  policies  across 
departments  and  agencies  of  the  government. 
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As  with  many  provisions  of  the  Act,  the  long- 
range  implications  of  this  provision  can  only  be 
speculative.  Discussions  with  several  sources  indic- 
ate the  immediate  concern  is  not  how  much  data  are 
needed,  but  what  kinds  of  data  are  needed  by  Con- 
gress during  the  annual  budget  process. 

Problem 

The  Budget  Timetable 
and  Apportionment 

Apportionment  normally  precedes  the  beginning 
of  the  fiscal  year  by  approximately  1 month.  In  the 
past  this  was  usually  in  late  May,  or  early  June.  With 
the  new  budget  timetable  set  forth  by  the  Act,  only 
the  first  concurrent  resolution  on  the  budget  and  the 
authorization  bills  will  have  been  acted  upon  during 
May.  It  is  likely  that  apportionment  could  occur  in 
August  since  by  late  August  most  spending  bills 
should  be  approaching  completion.  If  apportion- 
ment is  deferred  into  September,  for  example,  after 
all  bills  are  reported  out  of  committee,  or  after  the 
second  concurrent  resolution  on  the  budget  is  adop- 
ted, the  effect  may  be  to  delay  preparation  of  the 
current  services  budget.  Accurate  reporting  of  the 
current  services  budget  requires  that  the  fiscal  poli- 
cies and  program  levels  for  that  year  be  known.  In 
particular  any  planned  deferrals  or  recisions  of  bud- 
get authority  should  be  reflected  in  the  current 
services  budget. 

If  apportionment  hearings  are  held  in  August, 
their  relationship  to  PPBS  and  the  Congressional 
budget  timetable  can  be  seen  from  Figure  3.  As 
noted  earlier,  this  will  be  a busy  time  of  the  year  for 
DOD  budget  personnel  and  program  managers.  The 
Congress  will  be  completing  action  on  its  spending 
bills.  Reclamas  to  last  minute  changes  may  be  re- 
quired. The  services  will  be  preparing  their  budget 
estimates  to  be  forwarded  to  OSD  by  1 October,  and 
authorization  requests  submitted  the  previous  May 
will  require  update  in  preparation  for  commit- 
tee Hearings  expected  to  begin  in  October. 

Problem  #!0 

Impoundment  Control  and  Apportionment 

The  Act  recognized  that  apportionment  of  a;'pro- 
priations  is  necessary  and  desirable  when  providing 


for  a contingency,  or  effecting  savings.  However,  the 
Act  goes  on  to  establish  a method  of  reporting  all 
proposed  recisions  or  deferrals  that  might  be  im- 
posed by  the  President  or  other  federal  officials. 

The  effect  is  to  require  the  President  to  notify 
Congress  of  proposed  recisions  and  deferrals  of 
budget  authority  and  to  submit  detailed  special 
reports  to  both  Houses  of  Congress  and  the  Comp- 
troller General.  Congress  may  then  consider  the 
proposed  recisions  or  deferrals,  and  concur  or  take 
appropriate  action  requiring  the  budget  authority  be 
made  available  for  obligation.  This  new  procedure  is 
expected  to  greatly  reduce  the  number  of  rescisions 
or  deferrals  proposed  during  a fiscal  year,  and  will 
require  a great  deal  more  work  in  preparing  the 
justification  and  back-up  material  to  be  forwarded 
to  Congress  in  support  jf  these  proposals.  It  re- 
moves some  of  the  flexibility  enjoyed  by  previous 
administrations. 

PART  V 

CONCLUSIONS  AND  RECOMMENDATIONS 

A broad'  overview  of  the  Congressional  budget  - 
ing  system  and  its  implications  toward  defense  is 
j)resented  here.  The  full  impact  of  the  Congressio- 
nal Budget  and  Impoundment  Control  Act  of  1974 
can  be  measured  when  the  practices  which  mark  its 
implementation  are  established.  However,  se’-  eral 
conclusions  may  be  drawn  from  this  study. 

First,  the  new  timetable  does  establish  fixed  mile- 
stones that  should  continually  focus  attention  on 
the  need  for  timely  completion  of  the  budget  proc- 
ess. The  year  ahead  authorization  submissions,  and 
the  current  services  budget  should  provide  Congress 
with  the  head  start  necessary  to  reduce  the  need  for 
Continuing  Appropriations  Resolutions.  The  timely 
enactment  of  the  budget  should  assist  defense  offi- 
cials, and  program  managers,  in  planning  and  execu- 
ting programs  for  the  fiscal  year. 

Sroond,  the  new  timetable  provides  a structure, 
or  framework,  with  many  key  points  where  defense 
officials,  and  program  managers,  can  monitor  the 
status  of  their  programs  as  they  move  through  the 
budget  process.  For  example,  the  1 5 March  report  of 
the  views  on  the  budget  of  the  Standing  and  Joint 
committees  may  offer  some  insight  into  things  to 
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come  for  the  new  budget.  The  1 5 May  reporting  of 
authorization  bills,  and  the  adoption  of  the  first 
concurrent  resolution  on  the  budget  is  a second  key 
date.  As  the  procedures  become  better  established, 
the  new  timetable  should  permit  earlier  identifica- 
tion of  those  programs  which  are  heading  for 
trouble. 

Third,  Congress  is  taking  a broader  view  of  the 
budget  and  looking  at  longer  time  horizons.  This 
requires  better  planning  and  cost  estimating  on  the 
part  of  defense  ofTicials,  and  program  managers. 
Two  new  budget  committees,  and  the  Congressional 
Budget  Office,  will  be  looking  at  budgets  submitted 
by  Defense.  Thus,  it  will  become  impiortant  to  mini- 
mize changes.  These  new  organizations  are  expected 
to  add  heavily  to  requests  for  information  and  data. 

Fourth,  the  new  Congressional  timetable  will  add 
significantly  to  the  demands  on  the  time  of  defense 
officials,  and  program  managers,  from  August 
through  November  each  year.  Some  new  proce- 
dures, or  organizational  changes,  may  be  required  to 
ease  the  workload  during  that  period  of  time. 

Recognizing  some  of  the  limitations  of  this  study, 
and  some  of  its  findings,  several  recommendations 
for  future  study  can  be  made. 

First,  in  a general  sense,  many  of  the  potential 
problem  areas  identified  earlier  in  this  report  should 
be  revaluated.  Many  will  require  full  implementa- 
tion and  several  years  of  practice  to  fully  evaluate. 
However,  trends  should  be  identified  as  early  as 
possible. 

Second,  an  in  depth  analysis  of  the  current  PPBS 
and  its  relationship  to  the  new  Congressional  budget 
timetable  should  be  conducted.  Methods  to  e-se  the 
workload  during  the  August  to  November  time 
frame  should  be  developed.  Modifications  to  the 


PPBS  or  recommended  changes  to  the  Congressio- 
nal timetable,  should  be  considered  to  gain  flexibil- 
ity. The  latter  point  may  prove  more  feasible  if  a 
standard  PPBS  can  be  adopted  within  the  Executive 
Branch  and  effectively  married  to  a Congressional 
timetable. 

Third,  a more  detailed  analysis  of  the  implica- 
tions of  this  new  legislation  to  the  Services,  and  to 
acquisition  management,  is  recommended.  It  is 
highly  unlikely  that  the  Services,  and  program  man- 
agers, have  yet  been  expiosed  to  many  of  the  changes 
that  will  result  from  full  implementation  of  this 
Act. 

In  any  event  it  is  clear  that  the  Congressional 
Budget  and  Impoundment  Control  Act  of  1974  will 
test  and  rearrange  many  of  the  traditional  methods 
of  doing  business. 
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TECHNOLOGICAL  PROGRESS 

IN  ELECTRONIC  COMPONENTS: 

A LIFE  CYCLE  SUPPORT  PROBLEM 


by 

Mr.  Carroll  Eugene  Garrison,  Department  of  Army 
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i,  

How  can  a program  manager  reconcile  the  fact  that  while  his  weapon  system  may 
have  a life  cycle  measured  in  decades,  important  elements  of  that  weapon  system, 
especially  the  electronics  subsystems,  are  being  rendered  obsolete  through  the 
rapid  advance  of  technology,  every  three  or  four  years?  In  this  article  the  author,  a 
graduate  of  PMC  7 6-1 , outlines  means  of  dealing  with  this  problem. 

An  investigation  of  the  adverse  effects  of  the  rapidly  changing  electronic 
component  technology  on  the  life  cycle  logisitic  support  of  DOD  weapons  systems 
and  equipment  is  reported  in  this  article. 


INTRODUCTION 


The  author’s  interest  in  this  topic  evolved  from 
recent  experiences  in  managing  depot  maintenance 
support  for  high-cost,  low-density,  special  purpose 
communications  equipment  and  tactical  electronic 
warfare  systems  now  used  by  the  US  Army  and  US 
Marine  Corps. 

The  weapons  systems  and  equipment  described 
embody  the  highest  state  of  the  art  current  at  time  of 
manufacture,  10  or  15  years  ago.  They  were  the  best 
available  at  the  time  but,  in  terms  of  circuit  technol- 
ogy, today  they  are  obsolete. 


Technological  change  in  the  electronics  industry 
is  considered  to  occur  with  greater  frequency  than  in 
any  other  field.  One  has  only  to  open  a newspaper  or 
visit  a department  store  to  be  aware  of  the  rapid 
advances  in  electronic  circuitry — advances  evi- 
denced by  the  pocket  calculator  and  the  interest  in 
digital  wristwatches. 

A recent  article  in  Business  Week  described  the 
electronic  semiconductor  technology  as  having 
moved  at  “blinding  speed.”  The  same  article  states 
that  semiconductor  designers  have,  for  several  years, 
annually  doubled  the  number  of  electronic  functions 
fitted  on  a single  “chip.”  Mr,  Robert  N.  Noyce, 
Chairman,  Intel  Corporation,  (the  world's  fifth  larg- 
est producer  of  integrated  circuits  in  1975)  forecasts 
another  tenfold  increase  in  complexity  by  1980.  (Ref 
l.p43). 
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Brigadier  General  Max  Etkin,  Commander,  De- 
fense Electronics  Supply  Center,  in  the  July  1975 
issue  of  Defense  Management  Journal,  described  the 
effect  of  the  anticipated  short  technological  life  of 
some  microelectric  components  on  the  support  of 
DOD  weapons  systems  as  devastating  - devastating 
in  terms  of  the  increasing  numbers  of  spare  parts 
required  to  be  maintained  in  the  logistics  pipeline, 
the  reluctance  of  industry  to  make  large  production 
investments,  and  the  possibility  that  IXJD  will  pro- 
cure and  stock  repair  parts  that  rapidly  become 
obsolete.  (Ref  2,  p 45). 

The  program  manager  responsible  for  the  acquis- 
ition of  a new  weapons  system  must  be  attuned  to  a 
changing  environment.  Major  systems  generally  re- 
quiring 5 to  10  years  from  concept  to  deployment 
may,  when  fielded,  be  critically  dependent  upon 
outmoded  technology.  Within  a few  years,  industry 
may  no  longer  produce  the  items  necessary  for 
logistical  supF>ort.  Once  the  initial  spares  in  the 
pipeline  are  depleted,  reprocurement  may  be  ex- 
tremely difficult  and  costly. 

The  Department  of  Defense  has  a large  inventory 
of  equipment  dependent  upon  vacuum  tubes  and 
components  that  reflect  early  transistor  technology. 
This  materiel  will  continue  to  be  useful  while  repair 
parts  are  available.  But  the  problems  associated  with 
support  of  equipment  rendered  obsolescent  by  ad- 
vancing technology  are  becoming  more  and  more 
evident. 


LIFE  CYCLE 

SUPPORT  PROBLEMS 


CASE  HISTORIES 


A review  of  specific  areas  in  which  accelerating 
technology  has  resulted  in  item  discontinuance  or  a 
manufacturer’s  reluctance  to  continue  production  of 
electronic  components  needed  for  existing  equip- 
ment and  weapons  systems  follows.  The  circum- 
stances encountered  and  recorded  are  typical. 


DECLINE  IN 

RECEIVING  TUBE  PRODUCTION 


On  January  15,  1976,  RCA  Corporation  an- 
nounced its  intention  to  close  its  Harrison,  New 
Jersey  receiving  tube  plant  by  July  30,  1976.  The 
press  release  stated  that  the  plant  closing  “reflects 
the  sharp  decline  in  demand  for  receiving  tubes  in 
the  face  of  the  continuing  shift  to  solid  state  devices 
in  consumer,  industrial  and  defense  electronic  sys- 
tems." Also  cited  was  the  fact  that  RCA  is  presently 
the  sole  source  for  1 10  types  of  receiving  tubes.  (Ref 
3,  pi). 

In  earlier  anticipation  of  the  declining  sources  of 
vacuum  tubes,  the  Deputy  Assistant  Secretary  of 
Defense  (Installations  and  Logistics)  for  Production 
Engineering  and  Materiel  Acquisition,  by  memoran- 
dum dated  8 May  1973,  requested  that  each  military 
department  and  the  Defense  Supply  Agency  partici- 
pate in  an  assessment  of  electronic  equipment  em- 
ploying vacuum  tubes.  The  DOD  Ad  Hoc  Vacuum 
Tube  Support  Group  was  established  in  May  1973 
to: 

• Identify  specific  tubes  now  out  of  production 
or  in  short  supply,  and  those  tubes  antici- 
pated to  be  in  this  position  in  the  future. 

• Determine  equipment  applications, 
projected  equipment  life,  and  the  rate  of  tube 
replacement. 

• Develop  practical  and  economical  alterna- 
tives to  the  worsening  problem  of  diminish- 
ing production  sources  for  replacement 
tubes. 

In  the  final  report  issued  by  the  Ad  Hoc  Suppiort 
Group  in  June  1975,  the  impact  on  the  overall 
Federal  Government  was,  in  general,  described  as 
follows; 

“...The  Department  of  Defense  and  the  civil  agencies  of 
Government  have  a large  inventory  of  tube  powered  equip- 
ment that  will  operate  satisfactorily  as  long  as  replacement 
tubes  are  available.  Funds  for  modernizing  or  replacing 
this  equipment  are  unlikely  to  become  available  in  the 
foreseeable  future  in  this  period  of  severe  budget  austerity. 
With  the  disappearance  of  the  market  for  tubes  for  the 
original  equipment  manufacturer , the  replacement  market 
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U iaiHifficiciil  to  soafort  profitably  all  of  the  yacuuai  lube 
auaufacturiag  cooipaaiea.  Thto  probleai  it  acute  ia  the 
area  of  rcceiriag  tabea.  No  aiore  tbaa  half  a dozen  of  the 
approxiaiately  two  dozea  aiajor  tube  auuiafacturen  that 
rzislcd  iO  yean  a|o  sarvire  today. 

The  last  iaiportanl  market  for  receivinx  tubes  was  the 
coosaaier  house  ealertaioaieal  products  industry.  As  re- 
cently as  I9M,  aa  eaonaoas  sales  volanie  of  receiring 
lubes  was  assured  by  the  makers  of  color  television  sets 
and  stereophonic  reproductioa  equipment.  Some  manufac- 
turers included  as  auay  as  28  tubes  per  set  as  an  indicator 
of  ‘'quality.”  Since  the  appearance  of  the  100  percent  solid 
stale  home  entertainment  equipment  designs,  the  original 
equipment  receiving  lube  market  has,  essentially,  disap- 
peared. Based  on  previous  experience,  industry  sources 
have  forecast  a similar  decline  in  the  replacement  market 
within  the  next  8 years....”  iRef  4,  pp3,4). 

The  Ad  Hoc  Support  Group  analysis  of  the  vac- 
uum tube  industry,  developed  through  visits  to  the 
manufacturing  facilities  of  three  major  receiving 
tube  prixlucers,  is  summarized  below.  (Ref  4,  pp  17, 
18). 


Lcyst  Economy  of  Scale.  The  economies  of  scale 
that  resulted  from  a mass  market  were  being  lost. 
Tube  prices  were  escalating  rapidly  because  certain 
irreducible  fixed  costs  had  to  be  spread  over  a 
rapidly  declining  sales  quantity. 

Parts  Availability.  Contractors  suffered  parts 
availability  problems.  In  some  cases  only  a single 
supplier  remained  to  furnish  vitally  needed  compo- 
nents. Offshore  sources  had  to  be  utilized  when 
domestic  .sources  no  longer  existed.  Subcontractors 
to  the  tube  industry  also  suffered  from  rapid  excala- 
tion  in  costs  as  sales  volume  diminished  in  relation 
to  the  fixed  costs  of  operation.  Yet,  despite  price 
escalation,  few  in  the  industry  report  adequate 
profits. 

Industry  Consolidation.  Each  member  of  the  in- 
dustry is  attempting  to  consolidate  to  survive.  Plants 
are  being  shut  down,  equipment  moved  or  sold, 
employees  furloughed.  One  plant  visited  had  a fac- 
tory work  force  that  averaged  28  years  of  company 
service  per  employee  and  no  factory  employees  hav- 
ing less  than  17  years  of  company  service.  All  less 
senior  employees  had  been  laid  off.  Normal  attrition 


of  personnel  (through  death,  disability,  and  retire- 
ment) coupled  with  layoffs  means  that  needed  crit- 
ical skills  are  being  lost.  There  is  little  hope  of 
training  replacements. 

Each  of  the  major  tube  manufacturers  is  an 
operating  division  of  a corporate  conglomerate.  The 
decision  as  to  the  continued  existence  of  marginally 
profitable  tube  manufacturing  operations  emanates 
from  corporate  headquarters.  Many  expressed  con- 
cern that  operations  that  do  not  meet  corporate 
standards  of  profitability  would  be  closed. 

Proprietary  Planning.  Industry  disarray  is  aggra- 
vated by  lack  of  coordinated  planning.  " long 
range”  planning  is  considered  proprietary  informa- 
tion because  of  the  marketing  advantages  a competi- 
tor would  have  if  he  knew  another’s  future  inten- 
tions. There  is  little  advance  notice  of  any  action 
that  would  erode  one  manufacturer's  remaining 
market  to  the  benefit  of  another.  Further,  joint 
actions  undertaken  by  competitors  would  likely  be 
in  violation  of  the  Anti-Trust  Statutes. 


Among  the  results  of  the  Ad  Hoc  Support  Group 
efforts  were  findings  that: 

The  Defense  Electronic  Supply  Center  (DESC) 
managed  a population  of  941  different  types  of 
receiving  tubes  (at  time  of  the  1973-74  study). 

A manufacturing  source  survey  of  all  known 
domestic  tube  manufacturers  determined  that  241  of 
the  941  types  of  receiving  tubes  managed  by  DESC 
did  not  have  a current  manufacturing  source. 

Effons  to  determine  end  item  application  and  to 
forecast  remaining  life  of  equipment  (including 
equipment  furnished  under  international  security 
agreements)  were  inconclusive.  The  equipment  used 
vacuum  tubes  specified  in  a list  of  1 36  “nonprocura- 
ble”  receiving  tubes.  Data  did  indicate  tube  applica- 
tions described  as  ranging  from  obsolete  test  equip- 
ment to  first  line  military  weapons  system  hardware. 
There  was  no  discemable  pattern  for  use,  trend 
toward  equipment  obsolescence,  or  plan  for  orderly 
replacement.  (Ref  4,  p 23) . 

Displacement  of  the  receiving  vacuum  tube  is 
inevitable;  but  as  stated  by  the  Ad  Hoc  Support 
Group,  a number  of  systems  and  items  of  equipment 
now  in  the  useful  inventory  are  dependent  upon 
continuing  sources  of  supply  for  repair  components. 
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The  efTects  of  this  “displacement”  on  the  users 
may  be  considered  characteristic  of  the  demise, 
resulting  from  technological  change  of  any  product. 

ANTiaPATED  DECLINE  IN 

TUBE-RELATED  PASSIVE  COMPONENTS 


The  decline  in  use  and  production  of  vacuum 
tubes  is  expected  by  the  Government  to  lead  to 
difficulties  in  the  procurement  of  passive  devices. 
These  are  items  such  as  capacitors,  resistors,  trans- 
formers and  relays  designed  for  use  at  the  voltage 
and  current  levels  characteristic  of  vacuum  tubes. 
With  the  disappearance  of  the  market  for  tubes  the 
replacement  market  for  passive  devices  may  not  be 
sufficient  to  justify  high  levels  of  continuous 
production.  The  end  result  will  be  increased  diffi- 
culty in  supporting  currently  fielded  systems  and 
equipment. 


THE  MATURING  OF  A WEAPONS  SYSTEM 


An  analysis  of  a “mature”  weapons  system,  the 
Fleet  Ballistic  Missile  System  (POLARIS),  was  per- 
formed for  DOD  by  the  Logistics  Management 
Institute  with  a view  toward  improving  support 
programs.  The  final  report,  issued  in  February  1972, 
concisely  defines  the  problem: 


**...Thc  utarc  of  the  latefial  tappart  praMiai  far  a 
wcapoa  lyitcai  chaapn  aa  a waapaa  lyalaai  aHtaraa. 

Dariaa  the  iaitial  optrartap  perM  praiacfti  af  lyiNai 
hardware  aad  anociated  repair  parts  are  la  their  heat 
positioa  to  faralsh  “Mt  aad  piece”  aialrrlal  aasdsd  Her 
aulateaaace.  As  the  weapoas  syateai  aHtares,  haweeer, 
prodactloa  capahillty  for  aoaM  IteaH  mmy  wither,  ar  e«aa 
disappear.  Sach  a loss  any  reaalt  froai  a dhaMaMai 
anrket  or  fron  techaoloplcal  chaapes  that  anhe  previ- 
ously prodaced  Itean  ohaolete.  These  drcaantaaces  have 
proves  to  he  especially  trac  la  the  elertroaks  iadastry, 
where  the  rate  of  techaoloplcal  chaape  peaerally  Is  re- 
garded as  helap  faster  thaa  la  aay  other  aepaieot  of 
techaolopy. 


SoiBc  weapon  aysteai  nunagerg  feel  the  efTects  of  sd- 
vancing  techaology  more  than  others.  The  impacts  depend 
to  s large  extent  on  their  configuration  control  policies  for 
their  systems.  The  greater  the  depth  of  system  configura- 
tion the  more  acute  the  problem  of  material  support 
becomes  as  technolopy  advances. 

The  neet  Ballistic  Missile  System  configuration  is 
controlled  to  the  piece  part  level  on  electronic  items.  It  is  a 
mature  system,  particularly  with  respect  to  the  POLARIS 
missile.  The  impact  of  technologicai  change  upon  auterial 
support  of  the  system  electronics  has  become  severe.  Loss 
of  production  source  is  troublesome,  and  considerable 
effort  is  expended  in  fiading  new  sources  for  the  older 
electronic  items  in  use.  The  entry  of  new  items  into  the 
defense  supply  system  and  subsequent  efforts  to  specify 
standard  items  from  among  those  in  the  system,  has 
imposed  a heavy  burden  upon  the  Strategic  Systems 
Project....”  (Ref  5,  pp  1, 2). 


INTERRUPTION  OF 

SEMICONDUCTOR  MANUFACTURING 


Advancing  technology  is  one  of  the  factors  (along 
with  contract  termination,  increased  industrial  and 
commercial  markets,  or  sheer  proliferation  of  types 
of  semiconductor  components)  that  may  result  in 
the  production  termination  of  a particular  compo- 
nent. As  a consequence  when  at  a future  time  the 
Government  seeks  to  procure  identical  components 
to  support  existing  systems,  obstacles  are 
encountered. 

Deleterious  effects  of  interrupted  production  have 
been  found  to  include: 

• The  process  cannot  be  repeated  with  sufficent 
accuracy  to  reproduce  earlier  product 
characteristics. 

• Key  personnel  are  lost  or  “detrained”  with  the 
result  that  disciplines  for  high  quality  must  be 
restored. 

• Specifications  do  not  precisely  define  the  prcK- 
ess.  Restart  requires  engineering  development 
to  provide  an  equal  but  new  process. 

• Materials  and  equipment  of  manufacture  are 
modified  or  replaced. 

• Contamination  levels  can  be  significantly  dif- 
ferent at  restart  of  production. 
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• Process  control  equipment  and  methods  are 
different  in  subsequent  production  runs. 

• Screening  techniques  rely  on  uniform  popula- 
tion of  parts  for  effective  segregation  of  unreli- 
able parts. 


The  consequences  of  attempting  to  restart  inte- 
grated circuit  production,  after  it  has  been  termi- 
nated, include:  substantial  start-up  costs,  rebaselin- 
ing costs,  capital  equipment  costs,  training  costs, 
and  the  impact  and  delays  resulting  from  restart  of  a 
production  line. 

Minimum  order  quantities  are  usually  required  to 
support  high  reliability.  Effects  of  restarts  extend 
beyond  the  integrated  circuit  manufacturers  as  the 
subcontractors  providing  raw  materials  must  also 
restart.  The  significance  of  this  problem  is  empha- 
sized by  the  fact  that  specific  integrated  circuits 
sought  may  be  essential  to  major  weapons  systems 
such  as  POLARIS,  MINUTEMAN,  SAM-D,  PO- 
SEIDON, APOLLO  or  other  vital  programs. 

The  fundamental  advantage  of  using  an  1C  is 
reliability  — typically  at  least  two  orders  of  magni- 
tude more  reliable  than  discrete  devices.  One  techni- 
cal publication  cites  a failure  rate  of  .005  percent  per 
1000  hours  for  a typical  integrated  circuit,  or  a 
mean  time  between  failure  (MTBF)  of  greater  than 
20  million  hours.  The  reasons  given  for  such  reliabil- 
ity include  a 90  percent  reduction  in  wired  connec- 
tions (one  of  the  greatest  causes  of  circuit  failures) 
and  the  ability  to  stand  greater  shock  because  the 
mass  of  any  given  part  is  so  small.  The  use  of 
redundant  techniques  makes  even  greater  reliability 
possible  in  an  IC.  Because  of  the  small  size  and  low 
power  dissipation,  more  than  one  component  can  be 
used  for  each  function  so  that  a failure  of  one 
component  does  not  appreciably  affect  the  entire 
system. 


ECONOMICS:  THE  DRIVING  FORCE 


Problems  experienced  by  DOD  in  acquiring  re- 
pair parts  may  be  attributed  in  part  to  a declining 
lack  of  DOD  influence  on  the  electronics  compo- 
nents industry.  One  estimate  is  that,  in  20  years, 
DOD  has  slipped  from  being  a user  of  90  percent  of 


all  parts  production  to  being  a 10  percent  user,  while 
commercial  users  have  increased.  (Ref  2,  p 45). 

The  prime  motivator  of  the  US  electronics  indus- 
try today  is  maximum  returns  generated  by  whole 
new  markets  created  through  infusions  of  new  tech- 
nology and  concentration  on  the  consumer  markets. 

The  emphasis  in  capturing  markets  through  tech- 
nological innovation  is  closely  linked  to  the  manu- 
facturing techniques  used  to  produce  integrated  cir- 
cuits. Tooling  costs  may  be  the  same  for  manufac- 
turing one  or  ten  thousand  circuits,  and  in  fact,  as 
many  as  ten  thousand  devices  are  often  processed 
together.  The  economies  of  scale  add  to  difficul- 
ties in  obtaining  complex,  low-volume  circuits  for 
weapons  systems  as  these  circuits  cannot  be  fabri- 
cated economically. 

DEPARTMENT  OF  DEFENSE  POLICY 


Department  of  Defense  (Installations  and  Logis- 
tics) is  staffing,  with  the  military  departments  and 
the  defense  agencies,  a proposed  Department  of 
Defense  Directive  on  the  subject  of  Diminishing 
Manufacturing  Sources  and  Material  Shortages. 

The  basic  purpose  of  this  directive  is  to  insure  that 
timely  action  is  initiated  within  each  DOD  Compo- 
nent when  essential  end  item  production  capabilities 
appear  to  be  endangered  by  the  loss  of  manufactur- 
ing sources  or  by  material  shortages. 

The  policies  and  responsibilities  prescribed  by  the 
propos^  DOD  directive  apply  to  problems  result- 
ing from  advancing  electronic  component  technolo- 
gy— especially  in  the  area  of  diminishing  sources  for 
receiving  vacuum  tubes.  A stipulation  is  that  DOD 
Components  will  be"  required  to  implement  proce- 
dures that  will  provide  for  mission  essential  support 
until  the  applicable  end  items  have  been  replaced, 
modified,  phased  out  of  the  inventory,  or  until  there 
are  sufficient  item  assets  or  manufacturing/supply 
capabilities  to  insure  support  through  the  forecasted 
end  item  life  cycle. 

One  of  the  more  difficult  responsibilities  levied 
upon  the  DOD  Components  is  the  requirement  to 
develop  a technique  to  identify  “end  item  applica- 
tion” for  critical  or  essential  items  affected  by  short- 
ages or  phaseout  conditions.  This  opinion  is  sup- 
ported by  comments  in  the  DOD  Ad  Hoc  Vacuum 
Tube  Support  Group  Final  Report.  This  report 


indicated  that  the  DOD  Components  have  difficulty 
in  denning  end  item  application  and  expected  re- 
maining life  for  vacuum  tube  equipment. 

NOTK  I he  iiulhor  i.s  completd)  aware  a^  indicated  m (he 
context  of  the  article  that  the  prtiblem  addressed  is  not  limited 
to  vacuum  tube  technology,  nor  even  to  electronic  equipment 
These  problems  affect  all  weapons  systems  to  tine  degree  or 
another  and  are  a matter  of  growing  ctmeern  within  Dep.<rt- 
ment  of  Defense 


CHOICES  FOR  COPING 
WITH  RAPIDLY  CHANGING 
TECHNOLOGY 


LIFE  CYCLE  COST  AND  TECHNOLOGY 

Those  involved  in  systems  acquisition  are  aware 
of  the  DOD  emphasis  on  estimating  total  Life  Cycle 
Cost  (LCC).  Life  Cycle  Cost  is  defined  as  the  total 
cost  of: 

• acquiring  the  product 

• establishing  the  necessary  logistics  base  from 
which  to  deploy  and  use  the  product  and, 

• maintaining  the  product  in  operable  condition 
over  some  prescribed  period  of  time.  In  the 
case  of  major  weapons  systems,  the  life-cycle 
period  may  be  as  much  as  from  20  to  30  years. 

In  the  past  acquisition  program  managers  have 
been  accused  of  being  concerned  with  system  acquis- 
ition cost  and  not  being  adequately  concerned  with 
operation  and  support  costs.  Now,  LCC  must  also 
be  considered.  Department  of  Defense  Directive 
5000.28  requires  that  operation  and  support  (O&S) 
cost  goals,  as  well  as  unit  acquisition  costs  be  speci- 
fied, preferably  by  the  Defense  Systems  Acquisition 
Review  Council  (DSARC)  I and  not  later  than  by 
DSARC  II.  Trade-offs  to  establish  the  balance  be- 
tween acquisition  and  support  will  be  necessary  to 
minimize  life  cycle  costs. 


EFFECTS  ON  SYSTEM  DESIGN 


Program  managers  and  contractors  are  faced  with 
two  questions.  One,  is  the  technology  embodied  in 
the  system  going  to  be  supportable  at  any  cost 
throughout  its  life  cycle?  Two,  in  the  face  of  a high 
rale  of  technological  change,  what  design  and  sup- 
port criteria  should  be  considered  to  insure  future 
supportability  of  electronic  components? 

The  first  question  alludes  to  the  “case  histories” 
discussed  earler.  Once  original  stockage  is  ex- 
hausted, commercial  sources  may  no  longer  exist. 
The  financial  inducement  to  manufacturers  to  re- 
start limited  production  may  not  be  great  enough  to 
interest  producers  when  this  return  is  compared 
with  the  financial  returns  being  realized  on  high 
demand  consumer  goods. 

APPROACHES  TO 
DESIGN  AND  SUPPORT 

Approaches  to  reduce  the  risk  of  weapons  becom- 
ing unsupportable  because  of  technical  obsolescence 
may  be; 

Design  to  technology.  Determine  the  state  of 
technology  to  be  employed,  and  build  around  it. 

Design  for  technology.  Make  a conscious  effort  to 
design  equipment  so  that  technological  improve- 
ments are  readily  incorporated  with  minor  redesign 
and  rework. 

Maintain  long  term  contractor  support.  Use  the 
original  contractor’s  facilities  and  know-how  to  ob- 
tain spare  and  repair  parts. 

Employ  the  warranty  concept.  The  contractor 
warrants  that  the  equipment  furnished  will  operate 
in  its  intended  environment  in  accordance  with 
contractual  requirements  for  a specified  period.  The 
technological  implication  of  the  warranty  concept  is 
that  the  designer  must  strive  to  achieve  a level  of 
reliability  that  will  minimize  item  return  for  service. 
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Include  designs  that  must  be  supportable  by  the 
contractor  at  a future  date  (under  the  warranty.) 

Kmphasize  standardization.  Standardization  can 
greatly  reduce  acquisition  and  life  cycle  costs. 


Precise  solutions  for  future  problems  are  not 
available  today.  However,  the  recognition  of  typical 
problems  inherent  in  accelerating  technology,  and 
the  application  of  certain  planning  and  design  tech- 
niques may  reduce  future  impacts  on  life  cycle 
support. 


DESIGNING  TO  TECHNOLOGY 


Designing  to  technology  is  a concept  of  holding 
stime  aspect  of  technology  constant,  in  anticipation 
of  achieving  long-term,  life  cycle  savings  through  a 
’.vide  range  of  acceptance,  utilization  and  standard- 
ization. One  effort  toward  standardization  is  de- 
scribed in  the  Navy  Standard  Hardware  Program, 
November  1973.  (later  called  the  Standard  Elec- 
tronic Module  Program).  (Ref  6). 


“...The  Standard  Klectronic  Module  Program  (SEMP) 
is  an  electronic  module  standardization  program  coordi- 
nated throughout  the  Navy  by  the  Naval  Electronic  Sys- 
tems ('ommand  at  the  direction  of  the  Chief  of  Naval 
Material.  The  purpose  of  the  SEMP  is  to  make  available  a 
family  of  high  reliability,  low  cost  functional  electronic 
modules  that  will  reduce  the  cost  and  expedite  the  design 
and  production  of  military  electronic  systems.  By  limiting 
the  continual  proliferation  of  electronic  hardware  de- 
velopments, the  logistical  support  posture  of  these  sys- 
tems will  be  significantly  improved.  The  SEMP  is  achiev- 
ing its  objectives  as  demonstrated  by  dozens  of  equipment 
applications  that  span  virtually  all  operating  environ- 
ments, resulting  in  the  commitment  to  service  of  over 
three  million  SEMP  modules.  The  concept  of  the  SEMP 
does  indeed  work,  being  based  upon  the  principles  of 
limiting  redundant  design  through  the  use  of  standard 
functions;  and  achieving  cost  benefits  through  consequent 
large  production  volumes  and  wide  competitive  availabil- 
ity. As  the  SEMP  continues  to  gain  further  acceptance, 
the  cost  and  performance  benefits  accrpable  to  the  .Navy 
should  become  even  more  significant....”  (Ref  d). 


As  only  input  and  output  functions  are  specified, 
a mtxlule  may  be  “technologically  independent”  - 
the  constant  factor  being  the  external  configuration 
of  the  mcxJule.  The  internal  components  may  be 
discrete  devices  or  integrated  circuits.  The  “design- 
to”  aspect  in  standard  electronic  modules  is  that  the 
end  items  of  equipment  are  designed  so  that  internal 
functions  are  performed  by  plug-in  modules  of  a 
uniform  size.  Example;  assume  a basic  module  con- 
figuration; 2.62  inches  wide,  1.95  inch  high  and 
0.290  inch  thick.  In  this  hypothetical  program  are 
provisions  for  the  use  of  larger  modules  of  multiple 
span  and  thickness.  Modules  can  be  increased  in 
span  by  increments  of  3.00  inches  and  in  thickness 
by  increments  of 0.300  inch. 

The  SEMP  now  comprises  more  than  250  module 
types,  including  digital  logic,  interface  circuits,  con- 
verter modules,  analog  modules,  power  supply  mod- 
ules and  miscellaneous  digital  modules. 


Life  cycle  support  aspects  of  using  standard  elec- 
tronic modules  include: 

• A discard-upon-failure  philosophy,  eliminat- 
ing the  need  for  maintenance  facilities,  per- 
sonnel, test  equipment,  etc. 


• Use  of  functional  specifications  that  make 
standard  modules  nondependent  upon  a spe- 
cific internal  design,  manufacturer  or  level  of 
technology. 

• Wide  use  of  the  modules  to  reduce  the  inven- 
tory of  module  types  in  the  federal  supply 
system  and,  as  a result  of  high  volume  pro- 
curement, reduce  spares  costs. 


The  SEMP  does  not  attempt  to  satisfy  unique  or 
unusual  hardware  requirements.  The  majority  of  the 
potential  cost  savings  are  not  realized  on  such  items. 
The  SEMP  is  not  in  a “make  it  smaller  and  denser" 
race,  but  is  concerned  with  providing  standard  mod- 
ules capable  of  providing  flexible  functions  at  a cost 
that  permits  modules  to  be  thrown  away  upon 
failure. 
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Literature  available  relates  benefits  from  the  use 
of  standard  electronic  modules  to  all  phases  of  the 
equipment  life  cycle  * Use  of  the  modules  may  not 
be  appropriate  for  all  programs,  but  the  Navy  posi- 
tion is  that  the  potential  advantages  should  be  con- 
sidered and  applied  where  economically  and  techni- 
cally feasible.  Navy  publications  pertinent  to  the 
SEM  Program  and  its  implementation  are  listed 
under  “Additional  References."** 


designinCfor  technology 


In  considering  how  to  cope  with  expected  techno- 
logical change  when  designing  a new  piece  of  equip- 
ment, certain  decision  criteria  must  be  considered, 
for  example: 

Will  the  original  design  permit  such  a high  MTBF 
that  the  item  will  last  throughout  its  expected  life 
cycle  without  requiring  repair?  (One  problem  with 
this  condition  is  that  actual  usable  life  is  always 
extended.)  If  a repair  part  is  needed  in  the  future, 
does  the  supply  system  have  to  provide  the  exact 
replacement  part?  If  the  exact  replacement  part  or 
equivalent  is  not  available  (within  acceptable  cost 
and  schedule  constraints),  can  a new  equivalent 
functional  module  be  engineered  for  the  system? 
Prior  to  re-engineering  an  equivalent  module,  an 
assessment  must  be  made.  The  need  for  updating 
(item  expected  life  in  the  inventory)  must  be  of 
suITicient  magnitude  to  merit  actually  committing 
resources  to  the  process  of  design,  distribution  of 
modification  kits,  installation  and  other  costs  rela- 
ted to  new  item  entry. 


*Mr.  John  A.  Wyatt.  DNC.  devalopad  a comprahanaiva  Oafansa 
Sy$t«ms  Manag«m«nt  Coltaga  Individual  Study  Program  Raport  antitlod, 
"Star>dard  Clactronic  Modulaa:  Thair  Impact  on  Ufa  Cycia  Cost"  during 
PMC  74-2.  Program  managars  intarastad  in  datail  regarding  tha  SEMP  and 
its  possibla  application  to  thair  programs  should  consult  tha  study  raport  or 
tha  proponent  activity,  tha  Naval  Electronics  Systems  Command,  Atten- 
tion; ELEX  5043,  Washington,  DC,  20360. 

**Tha  specifications  and  standards  covering  tha  design,  procurement  and 
application  of  standard  alactronic  modules  are  now  being  coordinated  for 
intarsarvica  use.  Tha  draft  of  MIL-STD-1634,  "Module  Descriptions  for  tha 
Standard  Electronic  Module  Program:  Project  Number  MISC-0B14"  has 
bean  staffed  by  Defense  Electronics  Supply  Canter  to  Army,  Navy,  Air 
^orce  and  allied  activities  for  review  and  comment.  A publication  data  of 
June  1977  is  anticipated. 


After  spending  approximately  50  years  in  a world 
of  vacuum  tube  technology  it  is  difficult  to  think  of  a 
technology  turn-over  occuring  within  2 years.  The 
entire  federal  logistic  system  is  geared  to  providing 
replacement  component  support  (piece  parts)  for 
years  in  the  future,  while  to  quote  Robert  L.  Drake: 

“...Newer  technologies  are  enabling  increasingly  de- 
sirable circumstances  for  “no  repair”  (i.e  outright  replace- 
ment is  cheaper  than  repair)  decisions  based  on  logistics 
economics  - and  increasingly  the  newer  technology  items 
are  becoming  less  capable  of  being  repaired  regardless  of 
the  economics  involved....”  (Ref  7). 

Everyday  examples  of  commercial  progress  to- 
ward “no  repair”  decisions  include  the  transistor 
portable  radio  and  the  pocket  calculator.  The  porta- 
ble black  and  white  television  set  is  probably  close,  if 
not  already  at  that  decision  point  now. 

One  current  example  of  an  item  of  electronic 
equipment  sjyecifically  manufactured  to  accommo- 
date circuit  changes  resulting  from  advancing  tech- 
nology is  the  ARC- 164  radio,  designed  for  the 
United  States  Air  Force  by  the  Magnavox  company. 
William  H.  Boden  states: 

“...The  primary  effort  in  designing  the  ARC-164  was 
to  take  an  existing  modern  radio  design,  the  ARC  ISO,  and 
revise  it  for  the  express  purpose  of  winning  a production 
contract  competition  with  lowest  LCC  as  a major  criteria 
for  award.  No  significant  changes  from  the  original  radio 
were  required  solely  for  the  sake  of  meeting  new  perfor- 
mance specifications.  Fortunately,  the  basic  ARC- 
150/ARC-164  design  has  inherent  LCC  advantages  pro- 
vided by  its  unique  “slice  construction.... 

In  addition  to  the  obvious  advantages,  additional  LCC 
benefits  are  realized  by  complete  elimination  of  the  con- 
ventional radio  chassis,  the  addition  of  the  protective 
frame  around  each  slice,  and  the  simplified  future  growth 
potential  afforded  by  the  addition  of  slices.  For  example,  if 
technology  advances  made  in  the  next  few  years  permit 
significant  improvement  in  performance  or  reduction  in 
complexity  in  the  transmitter,  then  the  independent  trans- 
mitter “slice”  alone,  rather  than  the  whole  radio,  would  be 
redesigned  and  replaced....”*  (Ref  8,  p 33). 


•A  readllv  removible  and  replaceabk  plnf.ln  eketronte  component  part. 
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MAINTAINING  LONG-TERM 
CONTRACTOR  SUPPORT 


One  technique  proposed  as  a solution  to  main- 
taining support  of  weapons  systems  once  they  are 
phased  out  of  production  is  the  initiation  of  a Supply 
Production  Continuity  Program. 

A Supply  Production  Continuity  Program,  can  be 
a jointly  planned  effort  to  provide  life  cycle  support 
for  out-of-production  equipment.  The  main  objec- 
tive is  to  provide  a cost-effective  solution  to  the 
spares  and  repair  needs  of  a weapons  system  by 
utilizing  the  original  contractor’s  facilities  and 
know-how.  Cost  and  lead-time  savings  result  from 
such  a program.  In  addition,  other  advantages  can 
be  realized  such  as  preservation  of  management  and 
technical  expertise,  improved  mobilization  plan- 
ning, maintenance  of  system  quality  and  reliability, 
more  efficient  facilities  loading,  and  faster  reaction 
to  emergency  requirements.  (Ref  9,  p 64). 


One  application  of  this  concept  was  the  support 
of  a US  Navy  airborne  radar.  The  contractor  was 
providing  substantially  identical  support  to  both  the 
US  Navy  and  a foreign  government.  The  support  to 
! the  Navy  was  accomplished  via  two  annually  renew- 

able basic  ordering  agreements  covering  spare  parts 
production  and  a repair  program. 

Of  interest  is  one  asptect  of  the  support  contract 
between  the  foreign  government  and  the  contractor 
that  included  implementation  of  a direct  purchase 
agreement  for  non-Federal  Stock  Numbered  and 
out-of-stock  items.  (Ref  9,  p 65).  While  the  desirabil- 
ity of  prolonged  dependence  on  contractor  support 
for  US  military  weapons  systems  is  subject  to  much 
discussion,  the  use  of  such  support  for  out-of-pro- 
duction equipment  places  the  burden  of  maintaining 
past-technology  equipment  on  a contractor  (for  a 
price).  The  US  Government  logistics  system  is  thus 
relieved  from  having  to  stock  and  supply  electronic 
components  no  longer  compatible  with  the  equip- 
ment in  the  US  inventory.  The  concept  may  have 
considerable  merit,  if  not  otherwise  affected  by  poli- 
tical implications,  in  carrying  out  US  logistics  obli- 
gations under  international  security  assistance 
programs. 
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Supply  Prcxiuction  Continuity  arrangements  may 
be  expected  to  be  encouraged  and  favored  by  firms 
that  are  defense-oriented. 


THE  WARRANTY  CONCEPT 


Reliability  Improvement  Warranty  (RIW)  pro- 
curement is  currently  under  consideration  by  DOD 
activities  as  a technique  for  committing  production 

contractors  to  a specified  operational  reliability  and  j 

for  reducing  life  cycle  costs.  Application  of  RIW  ! 

procurement  may,  in  some  cases,  reduce  problems 
resulting  from  technological  change. 

The  RIW  commits  the  production  contractor  to  , 

perform  depot  repair  .services  at  a fixed  price  for  a ! 

specified  duration  of  operating  time,  calendar  time, 
or  both. 

“...If  a contractor  is  committetl  to  perform  repair 
services  on  his  delivered  equipment  for  an  extended  period 
of  time  at  a fixed  price,  he  has  strong  incentive  to  achieve 
or  exceed  the  reliabiiity  ievel  upon  which  the  warranty 
price  was  determined.  If  during  the  initial  period  of  the 
warranty,  an  unexpected  reliability  problem  is  discovered, 

there  is  strong  incentive  for  the  contractor  to  introduce  a ' 

no-cost  ECP  to  correct  such  a problem  so  as  to  reduce  the 
number  of  future  repair  actions  over  Che  remaining  war- 
ranty period....”  (Ref  10,  pp  108,109). 

The  technology  aspects  of  RIW  are  directly  rela- 
ted to  equipment  reliability.  To  maximize  contrac-  | 

tual  benefits,  contractor  reliability  design  efforts  • 

must  seek  to  minimize  the  expected  number  of 
returns  for  service.  The  technology  of  components  I 

must  be  such  that  either  a minimum  number  of 
failures  are  likely  (i.e.  high  MTBF),  or  if  a compo- 
nent fails,  the  manufacturer  must  be  able  to  provide  J 

and  install  a replacement.  It  is  likely  that,  under  a i 

RIW  program,  the  contractor  will  give  additional  ’ 

design  consideration  to  the  long-range  supportable-  I 

ness  of  his  equipment. 

STANDARDIZATION 

Increased  use  of  reliable  standard  components, 
especially  those  supported  by  a large  commercial 
production  base,  can  be  a significant  factor  insuring 
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life  cycle  support.  Attempts  to  achieve  performance 
levels  at  the  upper  edges  of  the  stale  of  the  art 
encourage  the  use  of  specialized  devices,  not  subject 
to  economies  of  high  volume  production.  Recogni- 
tion is  given  the  fact  that  some  programs,  such  as 
missile  systems  and  satellites,  require  extreme  levels 
of  reliability  that  may  warrant  the  limited  manufac- 
ture of  high  precision  electronic  components.  When- 
ever feasible,  standardization  procedures  for  elec- 
tronic components  should  be  applied.  The  trade-offs 
involved  weigh  heavily  in  favor  of  effective  life  cycle 
support. 

Standardization,  on  a bi|t  proftram  or  a small  pro- 
itram,  on  a defense  propram  or  a commercial  propram, 
provides  many  interrelated  advantapes.  These  advantapes 
include: 

• Reduced  item  cost  throuph  use  of  readily  available 
items, 

a Reduced  assembly  and  installation  Ciists  for  items  (as 
a result  of  standard  toolinpl, 

• Predictable  reliability  throuph  use  of  items  nith  es- 
tablished service  histories, 

• Reduced  numbers  of  total  types  of  items  requirinp 
initial  procurement  and  subsequent  lopistics  systems, 

• Improved  maintenance  by  elimination  of  odd  or  un- 
usual items,  and 

• Reduction  of  testing  and  qualification. 

All  of  these  factors  add  up  to  improved  potential  tor 
meetinp  schedule  and  cost  poals  through  elimination  of 
duplicative  hours  and  costs  required  for  development  and 
use  of  similar  items.  IRef  1 1,  p 18). 

Another  benefit  of  standardization  is  the  reduc- 
tion in  nonstandard  or  limited  application  compo- 
nents that  niust  be  maintained  in  supply  systems. 
The  Defense  Supply  Agency  (DSA)  has  established 
Military  Parts  Control  Advisory  Groups  (MPCAG) 
who  have  the  function  of  encouraging  the  defense 
industry  to  use  military  standard  components  al- 
ready in  the  inventory,  where  possible.  Efforts  by  the 
MPCAG  at  the  Defense  Electronics  Supply  Center 
(DESC)  Dayton,  Ohio,  are  shown  to  have  achieved 
some  success.  (Ref  1 2.,  p 50). 

The  situation  in  semiconductor  microcircuits 
prior  to  the  intervention  of  MPCAG  typifies  the 
previous  costly  proliferation  of  nonstandard 
components. 


Although  different  avionics  companies  buy 
functionally  similar  types  of  microcircuits,  each 
company  may  write  a different  specification  and 
specify  slightly  different  performance  parameters 
and  test  conditions  for  the  microcircuit  manufac- 
turer. When  the  weapons  or  avionics  systems 
involved  go  into  the  military  inventory,  DESC 
must  assign  a different  Federal  Stock  Number 
(FSN)  to  each  of  these  seemingly  different  micro- 
circuits  and  must  then  buy,  stock  and  handle  a 
supply  of  each.  The  cost  to  the  government  of 
assigning  an  FSN  and  maintaining  each  part 
number  - excluding  the  cost  of  buying  spare  parts 
- is  conservatively  estimated  to  be  $1,200  per  part 
number  over  a 10-year  life-cycle  period. 

The  supply  bins  at  DESC  now  hold  some 
16,000  different  microcircuits  - different  in  terms 
of  Federal  Stock  Number.  One  analysis  indicates 
that  the  same  electronic  functions  probably  could 
be  performed  by  1,000  standardized  microcircuit 
types. 

The  US.AF  was  the  first  service  to  try  to 
achieve  some  electronic  component  standardiza- 
tion in  new  weapons  systems  (in  the  late  1960’s, 
before  the  creation  of  MPCAG),  and  assigned  the 
function  to  DESC.  Because  of  the  fast-moving 
state  of  microcircuit  technology,  attempts  at 
standardization  of  microcircuits  were  not  made 
until  the  USAF/McDonnell  Douglas  F-I5 
Program. 

For  one  widely  u.sed  type  of  microcircuit,  the 
linear  operational  amplifier,  DESC  had  80  differ- 
ent configurations  (FSNs)  in  stock.  Without  the 
effort  at  microcircuit  standardization,  it  was  esti- 
mated that  another  84  linear  operational  ampli- 
fier configurations  would  be  needed  in  the  DESC 
inventory  to  meet  the  needs  of  the  F-15,  the 
USAF/Fairchild  A-10,  the  Rockwell  B-1  and  the 
Boeing  E-3A  (Airborne  Warning  and  Control 
System).  Instead,  through  the  MPCAG  efforts, 
20  operational  amplifier  configurations  were 
standardized  that  can  meet  the  needs  of  the  above 
aircraft  programs.  These  20  standard  configura- 
tions will  eventually  enable  replacement  of  the  80 
nonstandard  operational  amplifier  microcircuits 
that  must  now  be  stocked  and  handled.  (Sum- 
marized. See  Ref  12). 

Thus,  20  standard  microcircuits  of  this  basic  type 
have  replaced  or  will  replace  what  would  otherwise 
have  been  164  different  configurations. 
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Aside  from  the  logistics  costs  savings  to  the 
Government,  there  are  indirect  savings  when  con- 
tractors can  use  standard  components.  Special 
drawings  and  test  procedures  need  not  be  prepared 
and  special  reliability  tests,  are  not  necessary.  The 
semiconductor  manufacturer  benefits  by  being  able 
to  achieve  longer,  and  steady  production  runs  on 
fewer  different  micrcK-'ircuit  types. 

Another  source  of  standard  component  data  is 
the  Defense  Integrated  Data  Systems  (DIDS).  (Ref 
13).  When  fully  operational,  DIDS  will  be  able  to 
rapidly  provide  information  concerning  onhand, 
standardized  parts  having  potential  application  in 
meeting  specific  requirements  of  new  designs.  The 
DIDS  will  provide  the  equipment  design  community 
with  the  capability  for  direct  DIDS  interrogation  by 
part  number  or  item  characteristics.  The  output  will 
consist  of  a list  of  standard  item.s,  to  be  con.sidered 
by  the  design  engineer,  that  exactly  or  nearly  match 
the  desired  part  characteristics. 

A cross-reference  is  provided  of  nonstandard 
item  part  numbers  and  National  Stock  Numbered 
(NSN)  items.  In  this  manner,  future  interrogations 
for  the  nonstandard  part  will  receive  replies  cross- 
referenced  to  the  standard  item. 

A cross-reference  of  engineering  drawings  to  the 
item  part  number  is  furnished  so  requestors  can 
quickly  determine  proprietary  status,  availability 
and  the  agency  where  the  drawings  can  be  obtained. 

User  and  supplier  information  regarding  the 
availability  of  standard  part.s  is  supplied,  together 
with  the  Government  assigned  unit  price  for 
design-to-cosi  considerations. 

This  is  not  to  say  DSA  MPCAG  and  DIDS  will 
solve  all  acquisition  and  life  cycle  cost  problems. 
These  programs  are  only  two  management  tools 
available  to  contractors  and  the  military 
departments.* 

SUMMARY  AND 

CONCLUDING  REMARKS 

Development  of  this  article  included  a review  of 
technological  progress  and  resultant  problems  in  a 


* The  authoritative  sources  of  additional  detail  on  standardization  are  De- 
partment of  Defense  Directive  4120.3,  "Defense  Standardization  Pro- 
gram." and  Defense  Standardization  Manual  41‘20.3M,  Standsrdiiation 
Policies.  Procedures  and  Instruction. 


limited  group  of  active  electronic  components;  spe- 
cifically, vacuum  tubes,  transistors,  integrated  cir- 
cuits and  microprocessors.  These  components  may 
be  considered  as  the  basic  “building  blocks”  of  any 
electronic  system,  regardless  of  where  the  system  is 
used  or  what  purpose  it  serves. 

Consideration  of  the  elementary  building  blocks, 
and  the  technology  on  which  they  are  based,  can  be 
used  to  gain  an  insight  to  the  total  problem  of 
coping  with  technological  change.  An  understand- 
ing of  the  rate  of  technological  change  and  its 
present  impact  can  be  used  to  gain  an  appreciation 
of  potential  future  problems. 

Successive  generations  have  not  yet  totally  dis- 
placed preceding  technology.  Requirements  for  cer- 
tain types  of  vacuum  tubes  and  individual  transis- 
tors still  exist  today.  In  cases  where  successive 
generations  do  displace  earlier  technqlogy,  the  re- 
sults generally  are  manifest  by  devices  that  do  many 
more  electronic  functions  than  their  predecessors, 
yet  require  a smaller  package. 

The  current  emphasis,  among  leading  semicon- 
ductor manufacturers,  is  on  the  manufacture  and 
marketing  of  microprocessors.  The  lucrative  con- 
sumer markets  include  increased  use  of  such  cir- 
cuitry in  microwave  ovens,  clothes  washers,  dish- 
washers, TV  and  radio  receivers,  and  automobiles. 
Industry  estimates  for  sales  growth  in  1976  fall  in 
the  range  of  from  20  to  30  percent.  (Ref  1 4 ). 

For  several  years,  semiconductor  designers  have 
annually  doubled  the  number  of  electronic  functions 
fitted  on  a single  chip.  A most  impressive  new 
product  of  1975,  the  “4K”  memory,  storing  4,096 
“bits”  of  computer  data  on  a 1/4  inch  square  silicon 
chip,  is  equal  to  14,000  individual  transistors,  and  is 
already  “last  year’s”  model.  Even  before  the  4K 
reached  high  volume  production,  the  Intel  Corpora- 
tion was  expected  to  announce  a 16K  model,  having 
four  times  the  capacity  of  the  “older”  type.  (Ref  15, 
pp  1-5).  Forecasts  for  1980  envision  chip  capacity 
of  65,000  bits. 

The  principal  factors  contributing  to  technologi- 
cal change  in  electronic  components  include: 

• Economic  Motivation:  The  creation  and  ex- 
ploitation of  new  markets,  especially  for  con- 
sumer goods.  All  other  factors  are  actually 
functions  of  economic  motivation. 
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• Manufacturing  Innovation:  The  production 
of  increased  quantities  at  lower  costs,  com- 
bined with  the  ability  to  produce  a device 
having  greater  capacity,  yet  requiring  less 
space  or  power  than  the  preceding  model. 

• Increased  Reliability:  Successive  generations 
of  devices,  especially  semiconductors,  are 
leading  to  the  time  of  “no  repair”  decisions, 
or  the  possibility  of  zero  failures  of  a compo- 
nent during  a system's  life  cycle. 

The  resultant  effects  of  the  factors  cited  upon  the 
life  cycle  support  of  DOD  systems  and  equipment 
include: 

• A Diminishing  Source  of  Resupply.  As  in- 
dustry advances  to  newer,  more  lucrative 
markets  the  size  of  the  underlying  commer- 
cial production  base,  traditionally  a support 
for  defense  needs,  decreases. 

• Lack  of  Significant  DOD  Influence  on  the 
Electronic  Components  Industry.  The  gov- 
ernmental influence  achieved  during  World 
War  II  on  production  and  technology  has 
been  replaced  by  consumer  and  business 
demand. 

• Manufacturing  Innovation.  Manufacturing 
Innovations,  especially  in  size  reduction  and 
packaging  techniques  result  in  requirements 
to  stock  a proliferation  of  different  types, 
shapes  and  sizes  of  components.  .Applica- 
tions of  such  a variety  of  components  are 
limited  and  dependent  upon  the  generation 
of  components  exemplified  by  the  state  of 
the  art  at  the  time  of  end  item  design. 

• Maintenance  and  Logistics  Concepts  Are  Af- 
fected. Support  concepts  require  review  and 
revision  as  devices  having  characteristics  of 
“no  repair,”  or  extremely  long  MTBF,  result 
from  increasing  reliability. 

The  suggestions  presented  are  ranked  in  a recom- 
mended order  of  preference  for  use  as  planning  and 
design  criteria: 

• Standardization.  Use  standardized  compo- 
nents where  possible  and  take  advantage  of 
what  commercial  production  base  there  may 
be.  Avoid  pushing  to  the  fringes  of  the  state 
of  th<*  art  in  components;  the  components 
may  not  be  supportable  in  the  future. 

• Design  for  Technology.  Consider  equipment 
designs  adaptable  to  future  modification  and 


rework,  if  justified  by  technology  break- 
throughs and  the  remaining  useful  service 
life  of  the  equipment. 

• Design  to  Technology.  In  the  case  of  the 
Navy  SEM  Program,  overall  success  is  de- 
pendent upon  both  wide  acceptance  and 
mass  production  of  functional  modules.  Un- 
til such  time  as  the  use  of  these  standard 
modules  becomes  attractive  to  commercial 
application,  the  military  services  are  in  a sole 
user  position.  While  the  manulacturing  costs 
of  SEM  may  never  achieve  “economies  of 
scale”  realized  by  other  components  that 
have  wide  commercial  use,  the  life  cycle 
impact  on  inventories  and  maintenance  pro- 
cedures are  favorable. 

• Maintain  Long  Term  Contractor  Support. 
Contractor  support  is  not  favored  for  pri- 
mary weapons  systems  or  combat  equip- 
ment. It  may  suffice  for  support  of  Interna- 
tional Security  Assistance  or  Foreign  Mili- 
tary Sales  (FMS)  cases,  thereby  relieving  US 
logistical  systems  of  the  obligation  to  provide 
continuing  support  for  equipment  no  longer 
in  the  US  inventory. 

• The  Warranty  Concept.  The  Warranty  Con- 
cept is  highly  questionable  at  this  time  owing 
to  the  newness  of  the  concept.  Reliability 
Improvement  Warranty  procurement  re- 
mains as  one  area  of  possibility  in  managing 
technological  change. 


Mr.  Carroll  E.  Garrison  is  a 
graduate  of  the  DSMC  Program 
Management  Course  75-1.  He 
holds  a MS  in  Industrial  Edu  - 
cation  from  Clemson  Univer- 
sity and  has  served  with  the  De- 
partn^nt  of  the  Army  for  6 
years.  His  current  assignment  is  as  Deputy  Director  for 
Operations,  Materiel  Support  Command.  Vint  Hill  Farms 
Station,  Warrenton,  Virginia.  This  article  is  based  on  an 
Individual  Study  Paper  that  earned  designation  as  a Com- 
mandant 's  Distinguished  Study. 
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What  might  a military  acquisition  manager  learn  during  a tour  of  duty  as  a member 
of  an  industry  program  management  team?  The  necessity  of  keeping  schedules? 
The  desirability  of  avoiding  management  by  consensus?  The  value  of  concurrent 
Producibility  Engineering  Planning  (PEP)  and  Engineering  Development  (ED)?  To 
share  valuable  insights  into  lessons  learned  during  a year  with  industry,  read  LTC 
Ammerman’s  final  report  on  his  tour  with  the  Martin  Marietta  Aerospace  (MMA) 
Corporation. 


INTRODUCTION  lished  an  additional  objective  for  myself,  that  of 

explaining  to  MMA  the  variables  as  seen  from  the 
defense  establishment  standpoint,  insofar  as  my  3- 
year  Pentagon  experience  would  allow.  The  concept 
On  11  June  1975  I reported  to  the  Orlando  Divi-  of  the  TWl  tour  being  a two-way  street  has  been  the 

sion  of  Martin  Marietta  Aerospace  (MMA)  to  par-  key  to  reducing  the  traditional  barriers  to  a free  flow 

ticipate  in  a I -year  Training  With  Industry  (TWl)  of  information  between  government  and  industry 

program.  With  the  understanding  that  1 was,  in  personnel. 

effect,  to  become  an  MMA  employee,  the  company  The  year’s  tour  was  a complete  success.  One  of 

and  I set  out  on  a program  aimed  at  developing  in  the  two  most  significant  events  contributing  to  its 

me  a thorough  understanding  of  materiel  acquisition  success  was  the  attitude  taken  by  Mr.  Sidney  Stark, 

from  a defense  contractor’s  point  of  view.  I estab-  then  Vice  President  and  General  Manager  of  the 
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Orlando  Division.  Mr.  Stark  made  it  dear  at  the 
outset  that  I was  to  be  treated  as  a management  level 
employee,  and  that  I was  to  be  shown  the  inner 
workings  of  the  organization  through  open  doors. 
Through  implementation  of  this  policy  I gained 
significant  insight  into  the  interplay  of  the  variables 
that  impact  civilian  industry  management  decisions. 
The  second  major  event  that  contributed  to  the 
success  of  the  program  was  my  primary  assignment 
as  Assistant  Program  Manager  on  the  COPPER- 
HEAD (CLGP)*  development  team.  The  Engineer- 
ing Development  Contract  was  awarded  to  MMA 
by  the  Army  on  25  July  1975,  shortly  after  my 
arrival  on  station.  I served  in  this  assignment  for  the 
majority  of  my  tour  and  was  able  to  observe  and  be  a 
part  of  the  day-to-day  activities  and  decisions  of  Mr. 
Leonard  Wroten,  the  COPPERHEAD  (CLGP) 
Program  Manager.  Mr.  Wroten,  a uniquely  talented 
and  extremely  capable  manager,  devoted  many 
hours  to  ensure  that  I was  exposed  to,  and  under- 
stood, the  many  facets  of  his  job  as  the  contractor’s 
manager  for  this  Army  system.  Without  a conscious 
effort  on  his  part,  the  knowledge  and  experience  that 
I gained  from  this  assignment  would  have  been 
greatly  lessened.  The  willingness  of  Mr.  Wroten  to 
assign  to  me  varied  tasks  that  crossed  functional 
lines  and  mirrored  his  own  activities,  resulted  in  my 
learning  first  hand  of  the  many  pressures  that  an 
industry  program  manager  must  face. 


ACTIVITIES 
AT 

MARTIN  MARIETTA 
AEROSPACE 

The  uniqueness  of  my  role  — that  of  a trainee 
with  both  responsibility  and  authority  — took  a 
while  getting  used  to  by  a few  of  the  MMA  middle 
managers.  This  was  probably  a result  of  the  normal 
wariness  between  government  and  industry  person- 
nel, but  I was  soon  accepted  by  all  as  a real  member 
of  the  MMA  team. 

• Cannon  Launched  Guided  Projectile 


During  the  first  6 months  I spent  much  of  my 
time  helping  to  develop  plans  for  the  early  fielding  of 
COPPERHEAD  (CLGP),  plans  for  Army-Navy 
Engineering  Development  competition  and  recov- 
ery plans  that  would  enable  MMA  to  minimize  the 
schedule  and  cost  impact  of  an  unexpected  cut  in  the 
FY76  funding  for  the  program.  Many  other  work 
assignments  were  given  me  during  the  tour,  includ- 
ing the  development  of  negotiating  positions  for 
MMA  teams  developing  major  subcontracts;  inter- 
viewing prospective  team  members;  coordinating 
multifunctional  tasks;  “statusing”  and  expediting 
parts  procurement  for,  and  fabrication  of,  the  COP- 
PERHEAD (CLGP)  laboratory  prototype  and 
aerodynamic  shapes;  participating  in  contractor  de- 
velopment tests;  and,  following  action  items  from 
various  government  and  management  reviews.  The 
scope  of  work  ranged  from  clerical  tasks  to  strategy 
sessions  with  the  General  Manager. 

After  initial  sessions  with  each  MMA  functional 
director,  wherein  I obtained  senior  management 
views  on  the  roles  of  functional  disciplines  in  a 
matrix  organization,  I spent  about  7 months  inter- 
viewing, observing,  and  working  with  middle  man- 
agers in  the  various  functional  areas.  This  time  was 
superimposed  on  my  project  duties,  thus  allowing 
me  to  continue  work  on  specific  tasks  assigned  by 
the  COPPERHEAD  (CLGP)  Program  Manager. 
At  the  same  time  I learned  the  detailed  operation 
and  responsibilities  of  the  functional  organization. 
My  status  as  a TWI  trainee  allowed  me  to  question 
procedures  and  rationale  that  normally  were  not 
subject  to  review  across  functional  boundaries.  I feel 
tha'  the  technique  of  exposing  the  trainee  to  func- 
tional thinking  is  vital-to  the  program’s  success.  A 
project’s  success  orientation  sometimes  causes  head- 
on  collisions  with  functional  concepts  and  proce- 
dures, and  the  only  way  to  understand  this  is  to 
work  on  both  sides  of  the  matrix. 

During  the  year  I attended  management  meetings 
at  virtually  every  level  from  the  bottom  to  the  top  of 
the  MMA  organization.  These  sessions  included 
renegotiation  of  prime  contracts,  corporate  manage- 
ment reviews,  and  staff  meetings  on  day-to-day 
problems.  In  addition,  considerable  travel  was  nec- 
essary. I attended  test  integration  working  group 
meetings  at  the  Army  Project  Office  and  an  ADPA 
seminar  on  DOD  program  management  in  Wash- 
ington; I briefed  the  Vice  Chief  of  Staff  of  the  Army 
(VCSA)  on  the  TWI  program;  and  I appeared  before 
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the  Senior  Level  Army  Management  Group  chaired 
by  Major  General  Philip  R.  Feir,  Office  of  the 
Deputy  Chief  of  Staff  for  Research,  Development, 
and  Acquisition  (DCSRDA). 


OBSERVATIONS 


The  following  observations  are  based  directly  on 
my  experiences  during  the  past  year  with  MMA,  but 
are  tempered  by  my  3 years  of  working  in  the 
Pentagon.  Many  of  the  points  are  arguable,  but  they 
represent  problems  that  do  exist  in  the  materiel 
acquisition  system  today. 

MAINTAINING  SCHEDULE 

If  I had  to  select  what  I thought  was  the  most 
important  les.son  I learned  during  my  tour  with 
industry,  without  a doubt  it  would  be  that  a program 
must  be  kept  to  its  schedule.  Most  serious  problems 
seem  to  come  about  becau.se  some  event  or  series  of 
events  does  not  take  place  on  time.  The  first  slip  is 
just  the  beginning,  b^ause  a delay  of  any  signifi- 
cance has  an  unbelievable  ability  to  pyramid.  Unless 
aggressively  attacked,  many  other  schedule 
stretches  will  occur,  and  associated  costs  will  com- 
pound the  seriousness  of  the  ensuing  situation. 

The  problem  of  missing  schedules  is  aggravated 
by  what  I feel  are  two  fundamental  deficiencies  in 
our  materiel  acquisition  system  today;  inordinately 
long  development  cycles,  and  management  by  con- 
sensus. Research  and  development  programs  are 
always  going  to  be  faced  with  the  problems  of 
meeting  schedules,  but  the  environment  of  today 
favors  unnecessary  slippage,  and  inhibits  smooth 
recovery  when  a schedule  has  been  blown.  The 
development  cycle  has  become  so  long  that  both 
government  and  industry  plan  poorly  — partially 
because  of  the  inherent  difficulty  of  long  range 
planning  and  partly  because  of  attitude.  The  system 
has  become  used  to  the  seemingly  endless  round  of 
change  that  is  a way  of  life  in  long-running  pro- 
grams. The  penalty  that  the  program  manager  must 
pay  is  great,  because  after  the  dust  clears  and  the 
nearness  of  the  next  event  forces  detailed  analysis 


and  coordination,  the  schedule  slips  because  the 
hou.se  is  not  in  order. 

The  management  by  consensus  environment, 
present  in  industry  and  government,  prevents  timely 
adjustment  when  a schedule  is  missed.  I thought 
that  the  problem  of  strong  independent  program 
managership  was  unique  to  the  bureaucratic  envi- 
rons of  the  government,  but  my  tour  in  a civilian 
matrix  organization  has  shown  me  that  no  real 
problem  is  solved  there  either,  without  the  frustrat- 
ing process  of  getting  functional  and  management 
consensus.  Seldom  did  a day  go  by  in  which  I did  not 
see  an  example  of  the  delaying  effect  of  decision- 
making by  consensus.  Our  system  has  grown  to 
demand  agreement  by  all.  We  pay  dearly  for  this 
process. 

I have  learned  that  a good  program  manager 
must  spend  a great  deal  of  his  time  understanding 
his  schedule,  and  looking  for  ways  to  cut  the  “un- 
cuttable."  Secondly,  a good  program  manager  must 
have  the  courage  to  make  decisions  in  a timely 
fashion  despite  the  pressure,  and  then  argue  his 
position,  if  need  be,  while  the  program  continues 
down  the  road.  I feel  that  industry  has  begun  to 
realize  that  consensus  costs  money,  and  they,  more 
than  the  government,  have  begun  to  expect  their 
managers  to  make  the  controversial  decisions  and 
move  out.  True,  industry  can  apply  this  method 
more  efficiently  than  can  the  government  in  view  of 
the  complex  system  of  counterbalances  between 
interested  agencies,  but  I feel  the  basic  reason  for 
government  managers  not  exerting  the  same  degree 
of  independence  as  their  counterparts  in  industry  is 
that  the  government  wants  to  manage  by  consensus. 
In  my  opinion,  this  situation  contributes  more  to 
schedule  delay  than  any  other  factor. 


THE  USEFULNESS  OF  COMPETITION 


A second  important  lesson  has  been  the  recogni- 
tion of  the  role  of  competition  in  the  development 
and  procurement  process.  First  hand  observance  of 
the  impact  of  competition,  or  the  lack  of  it  as  the 
case  may  be,  on  both  prime  contractors  and  vendors 
has  been  a real  eye-opener.  The  net  result  of  what  I 
have  experienced  has  been  the  realization  that  there 
are  times  when  competition  is  cost-effective,  and 
other  times  when  it  is  just  plain  costly. 
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It  has  become  apparent  to  me  that  "second  sourc- 
ing” vendors  is  a technique  that  could  stand  utiliza- 
tion — the  possible  return  on  investment  is  very 
great.  The  prime  reason  that  this  technique  is  not 
widely  used  is  its  cost.  The  DOD  bidding  process,  to 
include  the  new  "four  step”  procedure,  continues  to 
force  buy-ins.  Buying-in  spells  death  to  "second 
sourcing”  vendors,  and  thus  to  controlling  the  costs 
of  critical  components  built  out-of-house.  I have 
watched  virtually  every  COPPERHEAD  (CLGP) 
subcontract  double  in  cost  from  proposal  to  signing. 
I am  absolutely  convinced,  after  having  taken  part  in 
two  of  these  negotiations,  that  "second  sourcing” 
each  of  the  items  negotiated  would  have  cost  little,  if 
any,  more  than  we  are  now  paying  to  go  with  just 
one  subcontractor.  The  money  to  do  this  simply  was 
not  placed  in  the  bid,  because  it  would  have  forced 
the  apparent  costs  too  high.  COPPERHEAD 
(CLGP)  is  not  an  exception.  In  my  opinion,  compet- 
itive pressure  on  vendors  is  lacking  in  almost  all  of 
our  Army  development  efforts. 

On  the  other  side  of  the  coin  I feel  that  artifical 
forced  competing  of  prime  "system”  houses  is  an 
overused  technique.  The  cost  we  pay  for  carrying 
two  giant  overhead  structures  is  significant,  but 
often  overlooked  is  the  cost  that  we  pay  for  the 
Jockeying  by  a loser,  or  perceived  loser,  as  he  at- 
tempts to  play  catchup  with  the  apparent  winner. 
My  experience  in  this  area  on  the  AN/TTC-39  was 
reinforced  on  COPPERHEAD  (CLGP)  — ulti- 
mately the  government  pays  what  the  job  costs. 
Competition  among  primes  in  early  development 
makes  little  difference  on  later  development  costs. 
What  competition  between  contractors  can  provide 
is  confidence  that  technical  problems  will  be  solved. 
I believe  that  after  this  value  is  exhausted,  so  is  the 
usefulness  of  competition  among  major  primes. 

PRODUCIBILITY  ENGINEERING 
PLANNING  (PEP) 

The  value  of  starting  PEP  simultaneously  with 
the  initiation  of  Engineering  Development  cannot  be 
overemphasized.  When  PEP  and  design  are  not 
concurrent  accomplishments,  as  in  the  case  of  COP- 
PERHEAD (CLGP),  the  degree  of  risk  that  a pro- 
gram manager  assumes  when  making  design  deci- 
sions escalates. 


On  COPPERHEAD  (CLGP),  industry  and  the 
government  failed  to  recognize  the  need  for  an  early 
PEP  start  — originally  scheduling  PEP  turn  on  at  II 
months  into  Engineering  Development.  The  funding 
restriction  forced  the  PEP  start  to  be  further  delayed 
until  the  15th  month.  As  the  effort  evolved,  it 
become  apparent  that  the  PEP  function  is  critical  if 
we  are  to  attain  the  best  producible  design.  Al- 
though the  Design  to  Unit  Production  Cost 
(DTUPC)  effort  was  outstanding,  and  design  was 
close  to  the  ultimate  cost  goal,  the  program  manager 
was  fully  aware  that  as  the  full  contingent  of  manu- 
facturing engineers  come  on  board  more  changes 
creep  into  the  design.  I have  learned  that  a program 
manager  must  insist  on  early  initiation  of  PEP, 
especially  in  the  case  of  developments  leading  to 
high  production  quantities.  Late  scheduling  of  PEP 
increases  the  danger  of  encountering  changes  to 
facilitate  producibility,  and  the  consequential  invali- 
dation of  testing  of  the  earlier  prototypes.  The  cost 
and  schedule  dangers  are  quite  real. 


DESIGN  TO  UNIT 
PRODUCTION  COST 
AND  THE  AUTHORIZED 
ACQUISITION  OBJECTIVE  (AAO) 

My  advocacy  of  DTUPC  has  been  somewhat 
shaken  by  the  implementation  of  this  cost  control 
technique.  The  effectiveness  of  the  DTUPC  scheme 
is  highly  dependent  on  the  government’s  ability  to 
accurately  predict  both  the  AAO  and  the  required 
production  rate.  The  Army  repeatedly  fails  to  deter- 
mine, early,  a production  quantity  that  it  can  both 
afford  and  defend  against  change.  Our  program 
managers  must  pre.ssure  the  system  with  all  their 
might  to  obtain  a realistic  procurement  goal  and 
policy  as  their  system  enters  engineering  develop- 
ment — not  later. 

The  real  need  for  such  information  is  not  well- 
understood.  DTUPC  depends  on  the  right  AAO, 
not  because  we  are  not  smart  enough  to  hedge 
against  changes  by  employing  learning  curves  in  the 
contract,  but  simply  because  design  decisions  are 
made  starting  on  day  one  in  engineering  develop- 
ment, and  the  validity  of  these  decisions  is  vitally 
dependent  on  AAO  and  production  rates.  Learning 
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curves  do  not  offer  protection  against  making  a 
design  decision  on  erroneous  data.  I have  seen  case 
after  case  in  the  Pentagon  where  figures  at  the  start 
of  engineering  development  were  ridiculously  high. 

My  experience  at  MMA  coupled  with  careful 
review  of  what  I had  seen  in  the  AN/TTC-39  and 
SINCGARS  (Single  Channel  Ground  and  Airborne 
Radio  System)  efforts  convinces  me  that  as  we 
genuinely  strive  to  get  to  a lower  and  lower  DTUPC 
we  may  be  negating  potential  gain-making  decisions 
in  favor  of  quantities  and  rates  that  will  never  be 
attained.  Our  real  error  is  hidden  by  the  fact  that 
when  we  finally  acknowledge  affordability  by  buy- 
ing the  greatly  reduced  quantity,  at  stretched-out 
rates,  we  end  up  with  a weapon  or  a radio  that  was 
designed  to  be  cost  effective  for  vastly  different 
production  quantities.  A program  manager  must 
constantly  be  on  guard  to  prevent  this  situation. 

The  fact  that  we  chose  advanced  technology 
because  its  advantages  may  be  superior  for  large 
procurements  is  never  questioned,  even  when  we 
severely  reduce  the  procurement.  The  fact  that  we 
select  plastic  parts  to  gain  tremendous  savings  at 
high  production  levels  is  never  questioned,  even 
when  wt  stretch  the  buy  to  a number  of  smaller 
procurements,  perhaps  with  several  different  prime 
contractors.  Were  these  design  choices  right  for  the 
lower  quantify?  These  questions  are  not  asked,  be- 
cause by  the  time  we  settle  on  an  AAO,  the  design  is 
fixed.  Here  DTUPC  hurts  us,  because  we  do  not 
follow  through  with  our  procurement  policy.  Had 
we  carefully  Judged  at  the  outset  the  requirement 
and  affordability  we  could  have  made  it  possible  to 
develop  a product  fitted  to  our  buy.  Under  present 
procedures,  often  we  do  not  have  a chance  to  get  a 
proper  fit,  even  though  we  achieve  a low  theoretical 
cost. 


COMMENTS  ON  THE  TRAINING 
WITH  INDUSTRY  PROGRAM 


The  experience  I have  gained  in  the  TWI  Pro- 
gram makes  me  feel  quite  strongly  that  the  program 
managers  of  major  Army  programs  should  partici- 
pate in  a TWI  assignment.  Such  assignment  is  a 
highly  desirable  prerequisite  . for  program 
managership. 


approach  is  preferred,  rather  than  an  orientation 
aimed  at  developing  a good  green-suited  engineer  or 
cost  analyst.  I am  not  sure  that  the  Army  has  really 
decided  what  it  wants  the  program  to  do.  If  a 
managerial  orientation  is  our  aim,  the  TWI  effort 
must  use  a base  of  senior  field  grade  officers  with 
Department  of  the  Army,  or  equivalent,  stafT  mate- 
riel acquisition  experience.  This  is  not  now  the  case. 
Broad  high  level  experience  is  certainly  to  be  pre- 
ferred if  maximum  gain  is  to  be  achieved  from  the 
TWI  tour.  Senior  majors  and  lieutenant  colonels 
should  be  the  officers  considered  for  TWI  in  that 
they  are  the  only  officers  close  enough  to  potential 
PM  assignments  to  warrant  training  that  is  of  a 
perishable  nature.  Industry  and  DOD  procurement 
policies  fluctuate,  and  if  we  are  to  fully  capitalize  on 
our  investment  in  TWI  officers  we  must  utilize  them 
to  the  maximum  while  their  experience  is  fresh. 
These  same  officers  with  14  to  18  years  of  service  are 
experienced  enough  in  management  within  the 
Army  to  be  able  to  understand  both  sides  of  the 
government-industry  materiel  acquisition  problem. 
I feel  that  an  officer  without  such  qualifications  is  at 
a distinct  disadvantage  in  determining  just  what  it  is 
he  should  look  for  during  his  stay  with  industry.  We 
cannot  write  a checklist  for  him  — he  has  to  have  a 
feel  for  the  problems.  If  the  officers  are  junior,  I 
believe  the  tendency  will  be  to  develop  tunnel  vision, 
not  because  the  officers  selected  aren’t  top  drawer, 
but  simply  because  their  experience  base  is  not 
sufficient. 

FORUM  FOR  DISSEMINATION 
OF  TWI  EXPERIENCE 

At  present  a forum  is  not  available  for  the  dissem- 
ination of  the  lessons  learned  by  TWI  experienced 
officers.  Since  relatively  few  officers  will  be  trained 
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in  the  TWI  program,  it  would  appear  highly  desir- 
able to  develop  some  procedure  for  the  dissemina- 
tion of  the  lessons  learned  from  this  unique  experi- 
ence. One  possible  approach  would  be  the  assign- 
ment of  TWI  officers  to  the  Defense  Systems 
Management  College  (DSMC),  either  as  students  or 
as  instructors,  within  a of  completion  of  their 
TWI  assignment.  This  would  be  an  excellent  vehicle 
to  pass  TWI  knowledge  to  prospective  defense  sys- 
tems managers.  This  sequence,  TWI  assignment, 
then  DSMC,  is  preferable  because  it  allows  the 
officer  to  understand  the  “real”  world  before  he  is 
exposed  to  the  textbook  approach.  The  technique 
would  serve  as  another  means  of  imparting  current 
thinking  to  the  curriculum  of  this  important  school. 


SIZE  OF  THE  TWI  PROGRAM 


The  present  quota  of  TWI  officers,  1 5 per  year, 
appears  to  me  to  be  considerably  lower  than  re- 
quired if  we  are  to  have  an  adequate  base  of  officer 
personnel  tuned-in  to  the  problems  and  perspectives 
of  industry.  The  utility  of  the  TWI  experience  is 
much  greater  than  a hard  science  masters  degree 


insofar  as  management  development  goes.  I am  glad 
I have  both  reservoirs  of  knowledge,  but  I will  lean 
far  more  heavily  on  my  TWI  experience  than  my 
MSEE  should  I become  a program  manager.  More 
officers  should  be  given  the  opportunity  to  be  ex- 
posed to  industry  thinking  even  if  it  means  that  we 
must  trade  off  some  of  our  hard  science  or  other 
civilian  education  programs  to  provide  necessary 
funding  and  remain  compliant  with  the  ceilings  on 
student  officer  personnel. 


Lt  Col  Robert  H.  Ammerman, 

Jr.,  US  Army,  is  a former  Spe- 
cial Forces  Officer  with  lours  in 
Laos  and  Vietnam.  He  is  a grad- 
uate of  the  US  Military  acad- 
emy, as  well  as  the  Command 
and  General  Staff  College,  and 
holds  a MSEE  from  Georgia  Tech.  He  has  served  in  tne  Office 
of  the  Deputy  Chief  of  Staff  for  Research,  Development  and 
Acquisition,  and  with  the  SINCGARS  Program  Office.  He  is 
now  enroute  to  command  the  39th  Signal  Battalion  in 
Germany. 
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WHAT  HAPPENED  TO  PERT? 


by 

MiOor  Edward  J.  Dunne,  Jr.,  USAF 
Captain  Robert  F.  Ewart,  USAF 
Captain  Donald  M.  Nanney,  USAF 


Reports  of  the  demise  of  PERT  have  been  somewhat  exaggerated,  say  three 
officers  at  Wright  Patterson  Air  Force  Base.  Their  views  on  “What  Happened  to 
PERT”?  hold  a useful  lesson  for  manager  and  other  enthusiasts  who  are  willing  to 
believe  that  there  cannot  be  too  much  of  a good  thing. 


INTRODUCTION 


In  the  late  1950s  and  early  1960s  there  was  a 
significant  growth  of  planning  and  control  tech- 
niques designed  primarily  for  use  in  managing  com- 
plex projects.  One  such  technique,  that  perhaps 
became  the  best  known,  was  the  “Program  Evalua- 
tion and  Review  Technique,”  or  simply  PERT. 
Primarily  ow  ■ ->.g  to  the  great  success  of  the  Polaris 
program  where  PERT  was  first  applied,  PERT 
became  a widely  discussed  and  publicized  technique. 
In  effect,  it  became  virtually  an  instant  success.  By 
1962,  PERT  TIME  and  PERT  COST  (an  off  shoot 
of  PERT  TIME)  were  required  on  all  major  defense 
contracts.  However,  during  the  late  1960s,  the  use  of 
,’ERT  for  Department  of  Defense  (DOD)  programs 
'.eemed  to  decline  almost  as  suddenly  as  it  had 
appeared.  The  rapid  acceptance  of  PERT,  the  brief 
period  of  extensive  use,  and  the  swift  decline  of  this 
management  technique  is  the  subject  of  this  article. 


Although  PERT  is  understood  by  many,  a short 
definition  is  in  order.  PERT  is  a networking  tech- 
nique that  graphically  displays  the  relationships 
among  the  activities  and  events  involved  in  complet- 
ing some  undertaking.  The  technique  is  used  typi- 
cally in  project  planning  and  control  for  the  follow- 
ing purposes: 

a.  Developing  project  duration  estimates  by 

finding  a critical  path 

b.  Identifying  bottlenecks 

c.  Allocating  resources 

d.  Monitoring  progress 

e.  Replanning 

No  distinction  is  drawn  here  between  specific  me- 
thods— PERT,  Critical  Path  Method  (CPM),  and 
others. 

The  principle  question  addressed  is  "What  hap- 
pened to  the  use  of  PERT  in  weapon  system  acquisi- 
tions”? The  study  of  this  question  has  been  focused 
on  Aeronautical  Systems  Division  (ASD)  at  Wright- 
Patterson  Air  Force  Base,  Ohio.  This  is  the  orga- 
nization within  Air  Force  Systems  Command 
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(AFSC)  that  manages  the  acquisition  of  aircraft  and 
aircraft  systems.  The  investigation  included  exami- 
nation of  key  ptilicies  and  actions  at  higher  levels 
within  the  Department  of  Defense  which  are  neces- 
sarily part  of  the  PERT  history  at  ASD. 

The  presentation  is  chronological,  presenting 
first  a review  of  early  PERT  history  and  some  major 
programs  that  used  PERT  in  the  early  1960s.  This  is 
followed  by  a discussion  of  an  extension  of  PERT 
called  PERT  COST  (a  key  occurrence  in  the  life  of 
PERT),  and  the  advent  of  the  “criteria”  approach  in 
the  management  of  major  programs.  Finally,  there  is 
brief  mention  of  some  current  applications  of  PERT 
and  a conclusion  setting  forth  an  opinion  about  what 
happened  to  PERT. 

EARLY  HISTORY 


In  1957,  the  Navy  initiated  development  of  a 
major  new  weapon  system — the  Polaris.  Admiral 
Rabom,  the  weapon  system  manager,  initiated  a 
special  study  to  determine  if  improved  methods  of 
planning  and  evaluating  research  and  development 
(R&D)  work  could  be  devised  for  application  to  the 
Polaris  program.  The  end  result  of  that  study,  ap- 
proximately I year  after  the  study  began,  was 
PERT,  originally  named  “Program  Evaluation  Re- 
search Task.”  In  several  months  PERT  was  in 
operation  for  the  Polaris  program.  It  encompassed 
23  networks  and  some  3000  activities.  The  Polaris 
program  w is  a success  (largely  because  it  was  a very 
high  prioruy  program,  it  may  be  argued)  and  with 
that  success  PERT  became  a widely  discussed  and 
publicized  technique. 

Early  in  1960,  Air  Research  and  Development 
Command,  Wright  Patterson  Air  Force  Base,  (later 
Air  Force  Systems  Command,  Andrews  Air  Force 
Base),  became  the  first  Air  Force  agency  to  adopt  a 
PERT  system  (then  termed  Program  Evaluation 
Procedure  (PEP)).  The  Skybolt  missile  program  was 
the  first  Air  Force  weapon  system  program  to  use 
PERT,  beginning  in  the  Spring  of  1960. 

As  successive  Air  Force  programs  began  to  im- 
pose PERT  as  a contractual  requirement,  the  need 
for  increased  standardization  was  felt.  The  AFSC 
PERT  Advisory  Board  was  formed  in  1961.  The 
AFSC  PERT  control  board  was  established  in  1962. 
About  this  time  the  government-wide  PERT  coordi- 
nating group  was  formed. 


By  1964,  the  Air  Force  had  developed  and  pub- 
lished “USAF  PERT,”  a series  of  five  volumes  of 
detailed  guidance  in  the  use  of  this  technique.  In 
1963  AFSC  established  the  PERT  orientation  and 
training  center  to  provide  formal,  standardized  ori- 
entation and  training  to  personnel  from  government 
and  industrial  organizations. 

In  these  early  years,  PERT  was  widely  written 
about  and  used  by  American  industry.  For  example, 
1962  research  counted  292  articles  in  periodicals 
and  journals  and  another  124  in  Government  publi- 
cations. A 1964  survey  to  which  183  companies 
responded  concerning  their  use  of  PERT,  included 
applications  in  the  fields  of  research  and  develop- 
ment, construction,  new  products,  startups,  and 
other  projects.  Thus  the  Department  of  Defense 
weapion  system  acquisition  community  was  not 
alone  in  ready  acceptance  of  PERT. 

By  1964,  PERT  was  at  the  peak  of  its  life  in 
weapon  system  acquisition;  major  publications  had 
been  completed;  standardized  training  was  insti- 
tuted; and  PERT  was  required  on  all  major  defense 
contracts.  But  before  continuing  chronologically — it 
will  be  useful  to  note  several  of  the  important 
programs  where  PERT  was  used. 

PERT  AND  THE  F-4C 

In  1960,  the  McDonnell  Aircraft  Corporation 
established  an  interna!  PERT  capability.  Program 
managers  were  free  to  use  this  service  on  those 
aspects  of  their  program  to  which  it  was  best  suited. 
On  the  F-4  program,  PERT  was  selectively  used  for 
internal  planning  and  control.  PERT  information 
was  used  at  three  levels  of  decision — first  line 
management,  second  line  management,  and  the  pro- 
gram manager  level.  This  self-initiated  effort  was 
judged  to  be  quite  effective,  and  a significant  factor 
in  the  F-4C  conducting  its  first  flight  65  days  ahead 
of  the  initial  schedule. 

PERT  AND  THE  XB-70 

The  XB-70  was  the  Air  Force’s  first  attempt  at  a 
follow-on  to  the  B-52.  In  1960  the  Air  Force  di- 
rected the  prime  contractor.  North  American,  to 
implement  PERT  for  that  development  program, 
which  was  approximately  half  complete.  Although 
ostensibly  PERT  was  subsequently  used  by  North 
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American  and  the  System  Program  Office  (SPO),  an 
ASD  survey  team  later  concluded  that  the  technique 
was  not  used  effectively  for  management  purposes 
and  the  actual  use  was  limited  to  routine  reporting 
between  the  contractor  and  the  SPO.  It  was  further 
discovered  that  the  SPO  had  little  or  no  confidence 
in  the  reliability  and  usefulness  of  the  contractor’s 
PERT  reports.  Thus,  one  is  forced  to  conclude  that 
this  PERT  effort,  consisting  of  approximately  6000 
activities  and  PERT  reports  from  six  major  sub- 
contractors and  20  equipment  suppliers  and  costing 
the  Air  Force  approximately  $10,000  per  month, 
was  only  marginally  useful. 

PERT  AND  THE  X-20 

The  X-20  DYNA  SOAR  was  a research  space 
vehicle  to  explore  piloted,  maneuverable  re-entry. 
The  implemenation  of  PERT  was  directed  for  this 
program  after  the  initial  planning  had  been  com- 
pleted. Although  the  contractor,  Boeing,  first  re- 
sisted, a large  effort  was  undertaken  by  Boeing 
that  resulted  in  a useful  PERT  system  of  27 
networks  and  5300  activities.  Eventually,  it  became 
the  sole  reporting  medium  from  the  contractor  to 
the  SPO  and  was  used  along  with  other  techniques 
by  Boeing  for  basic  planning,  reprograming,  and 
program  tracking  and  analysis. 

The  X-20  SPO  maintained  an  even  larger  PERT 
SYSTEM  of  41  networks  and  more  than  10,000 
activities  and  used  it  to  plan  and  monitor  the  many 
interactions  between  government  agencies  and  con- 
tractors. The  program  office  developed  and  used  a 
status  indicator  called  “recovery  ratio” — the  ratio  of 
the  negative  slack  (or  days  behind  schedule)  to  the 
remaining  activity  time.  Thus  various  parts  of  the 
overall  PERT  plan  could  be  quickly  compared  for 
criticality.  Overall,  both  the  SPO  and  Boeing  felt 
that  the  PERT  effort  on  the  X-20  program  was 
worthwhile. 

PERT  AND  THE  C-141 

Perhaps  the  most  complete  application  of  PERT 
occurred  on  the  C-141  program.  The  prime  contrac- 
tor for  this  cargo  aircraft  development  program  was 
Lockheed.  PERT  was  u.sed  from  the  contractor’s 
early  planning  (prior  to  the  Air  Force  request  for 
proposal)  through  the  first  operational  C-141 
squadron. 
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Although  the  contractor  used  PERT  in  planning 
and  reporting,  the  SPO  had  an  active  cadre  of  PERT 
experts  who  had  the  support  of  the  System  Program 
Director.  They  maintained  the  only  overall  network 
that  included  all  facets  of  the  development  program. 
There  was  a physical  limit  to  the  size  of  the  network, 
and  the  operating  policy  was  to  PERT  only  the 
design  and  fabrication  of  parts  that  were  new  devel- 
opment, involved  new  or  difficult  manufacturing 
techniques,  were  very  complex,  or  had  traditionally 
long  lead  times.  The  detail  of  the  PERT  coverage 
was  dependent  upon  the  risk  involved  and  was 
expanded  on  critical  items  or  when  unexpected 
trouble  was  encountered.  This  flexibility  in  the 
depth  of  detail  resulted  in  a simple  PERT  system  of 
considerable  usefulness. 

The  PERT  group  in  the  C-141  SPO  also  insti- 
tuted a 2-week  “management  review  and  action 
report”  which  was  compiled  from  the  analyzed  data 
of  the  PERT  networks.  This  approach  meant  that 
the  network  data  was  properly  interpreted  by  ex- 
perts and  only  the  overall  conclusions  or  critical 
items  were  presented  to  the  SPO  management. 

The  PERT  system  for  the  C-141  program  had  the 
support  of  high  level  management,  was  used  by 
them,  and  was  highly  praised  by  them.  This  applica- 
tion was  very  successful. 

SUMMARY  OF 
EARLY  PERT  EXPERIENCE 

What  can  be  concluded  about  these  early  uses  of 
PERT  TIME?  In  evaluating  these  early  PERT  ap- 
plications, a 1963  ASD  PERT  survey  team  found 
these  benefits: 

1 . PERT  facilitates  frequent  status  reporting, 

2.  PERT  highlights  problem  areas  having 
possible  schedule  impact  and  allows  action 
to  be  taken  to  reduce  or  eliminate  the  impact. 

3.  PERT  allows  integration  of  activities  of  all 
program  participants  including  subcontrac- 
t ors, . 

4.  PERT  is  a basis  for  recovery  plans  when 
problems  are  encountered. 

Several  cautions  identified  in  this  review  of  early 
programs  were: 

1.  PERT  had  not  replaced  contractor 
management  techniques  which  had  devel- 
oped over  the  years,  but  was  a useful  com- 
plement to  them. 
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2.  PERT  did  not  lend  itself  to  active  day-by- 
day monitoring  and  control  of  a program. 
The  lag  m the  updating  and  the  maintenance 
of  networks  of  several  levels  of  detail  pre- 
cluded such  a use. 

3.  Finally,  and  fairly  obvious  perhaps,  suc- 
cessful PERT  systems  need  the  support  of 
top  management  and  adequate  numbers  of 
trained  personnel  who  understand  the  PERT 
technique. 

So  far,  we  have  shown  the  history  through  the 
1963-1964  time  frame  of  some  uses  of  PERT  in 
ASD  weapon  system  acquisition  programs.  We  have 
discussed  only  PERT  TIME,  and  have  not  men- 
tioned PERT  COST — an  important  element  in  the 
eventual  decline  of  PERT. 


PERT  COST 

At  the  time  that  PERT  systems  were  being  suc- 
cessfully used  for  the  planning,  some  of  the  control, 
and  the  reporting  functions  of  many  Air  Force 
development  program.s,  the  need  to  extend  manage- 
ment tools  to  include  program  costs  was  being  felt. 
While  the  three  basic  issues  for  the  management  of 
any  endeavor  are  time,  cost,  and  performance, 
PERT  initially  was  intended  only  to  relate  time  (or 
schedule)  to  performance.  Soon  after  PERT  was 
developed,  it  was  conceived  that  it  could  be  extended 
to  include  the  cost  parameter. 

PERT  COST  was  developed  to  help  meet  both 
the  cost  and  schedule  needs  of  the  manager  in 
planning  and  controlling  his  program.  The  heart  of 
PERT  COST  was  the  work  breakdown  structure 
(WBS)  in  which  a program  is  divided  into  small 
work  packages.  A work  package  is  normally  repre- 
sented by  one  or  more  activities  on  a PERT  network. 
However,  the  cost  estimates  are  based  on  these  work 
packages,  not  the  PERT  activities.  Work  packages 
were  intended  to  be  of  about  3-months  duration  and 
represent  a dollar  requirement  no  greater  than 
$100,000.  Control  with  PERT  COST  is  then  based 
on  periodic  comparisons  between  estimated  (bud- 
geted) and  actual  costs  for  each  work  package,  and 
also  between  the  estimated  and  actual  time  required 
for  each  associated  portion  of  the  network  activity. 
The  fundamental  objective  of  the  system  should  be 
to  identify  the  planned  value  of  specific  jobs  and  to 
compare  these  with  actual  costs  as  the  jobs  are 


performed.  Once  again,  the  basic  structure  for  im- 
plementing PERT  COST  is  the  work  breakdown 
structure,  not  the  PERT  TIME  network. 

The  objectives  of  this  technique  were  to  include 
both  schedule  and  cost  estimates  in  project  planning. 
Hopefully  this  would  encourage  greater  visibility  of 
resource  utilization  in  planning.  It  also  was  intended 
as  a means  to  closely  track  progress  for  early  identi- 
fication of  problem  areas  such  as  cort  overruns  and 
schedule  delays.  Even  though  the  concept  of  PERT 
COST  can  be  made  to  sound  relatively  simple,  it  is 
not.  It  requires  properly  trained  personnel  to  design 
the  work  breakdown  structure,  implement  it,  and 
compute  cost  estimates.  PERT  COST  therefore  was 
not  without  some  problems. 

PERT  COST’S  most  fundamental  problem,  how- 
ever, was  that  it  was  imposed  upon  contractors, 
without  consideration  of  an  alternative.  A basic 
issue  involved  the  accounting  systems  of  the  firms 
using  PERT  COST.  With  PERT  COST,  costs  are 
measured  an^  controlled  primarily  on  a project  basis 
rather  than  the  functional  basis  used  by  most  com- 
panies. A change  of  accounting  systems  is  noi  insig- 
nificant to  a corporation.  Some  companies  engage  in 
project  work  organized  on  a project  basis,  'lany 
prefer  to  remain  organized  on  a functional  basis. 
Therefore,  the  organization  and  accounting  issues 
were  among  the  first  major  hurdles  many  companies 
encountered  when  adopting  a new  PERT  COST 
system.  Also  the  name  was  misunderstood,  and  thus 
the  technique  was  often  misapplied.  The  basis  for 
the  “costing”  was  not  the  PERT  network,  but  was 
instead  the  work  breakdown  structure,  “work  pack- 
ages,” that  could  be  related  to  portions  of  the 
network. 


THE  CRITERIA  APPROACH 

Because  of  these  problems  the  concept  of  PERT 
COST  did  not  generate  the  interest  that  had  sur- 
rounded PERT  TIME.  With  the  “lukewarm”  recep- 
tion of  PERT  COST  by  defense  contractors,  a 
reassessment  of  its  requirement  on  every  contract 
was  made.  The  Air  Force  began  to  conclude  that  the 
forcing  of  PERT  COST  on  contractors  was  confus- 
ing and  wasteful  of  resources  if,  indeed,  the  contrac- 
tor already  had  a planning  and  control  system  that 
fulfilled  the  needs  of  the  government. 
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Thus,  the  requirement  of  PERT  and  PERT 
COST  began  to  be  replaced  with  an  approach  identi- 
fied as  the  “criteria  approach.”  This  is  an  approach 
to  scheduling  and  cost  planning  and  control 
whereby  direction  of  the  specific  ouput,  and  the 
criteria  which  a system  generating  that  ouput  must 
meet,  are  given  to  the  contractor.  PERT  and  PERT 
COST  systems  may  satisfy  the  “criteria,”  but  other 
systems  may  also. 

By  late  1 967,  most  references  to  PERT  appeared 
to  be  abandoned  and  the  criteria  approach  had  a 
firm  hold  in  the  weapon  .system  management  proc- 
ess. This  is  the  approach  still  in  use  today.  Thus,  for 
whatever  the  reasons,  PERT  COST  was  replaced  by 
the  criteria  approach  and  this  appeared  to  influence 
the  fate  of  PERT  in  general.  PERT  COST  and 
PERT  TIME  had  become  somewhat  synonymous 
and  the  very  name  of  PERT  fell  into  much  disfavor. 


PERT  TODAY 

Before  stating  some  overall  conclusions,  it  is 
worthwhile  to  investigate  the  use  of  PERT  TIME 
since  1967.  In  the  late  1960s  and  early  1970s  three 
large  ASD  programs,  the  short  range  attack  missile 
(SRAM);  the  new  fighter  aircraft,  the  F-15;  and  the 
subsonic  cruise  armed  decoy  (SCAD),  used  PERT. 
In  the  summer  of  1974,  of  thirteen  major  program 
offices  of  ASD  that  were  surveyed  four  were  using 
PERT  in  some  form.  The  four  programs  were  the  B- 
1 strategic  bomber,  the  air  launched  cruise  missile, 
remotely  piloted  vehicles,  and  the  instrument  flight 
simulator.  The  use  ranged  from  complete,  detailed 
PERT  networks  maintained  by  the  contractors,  to 
small  networks  developed  and  maintained  by  indi- 
vidual program  managers  to  plan  and  coordinate 
not  only  contractor  activities,  but  also  government 
activities.  Currently,  the  program  office  of  the  Com- 
pressor Research  Facility,  managed  by  the  Aero- 
Propulsion  Laboratory  at  Wright-Patterson  AFB, 
uses  a version  of  PERT  uniquely  developed  for  that 
office.  These  applications  of  PERT  are  being  made 
because  responsible  authorities  in  these  programs 
feel  that  PERT  induces  thorough  planning  and 
provides  information  that  otherwise  would  be  diffi- 
cult to  obtain.  They  feel  that,  for  their  programs  and 
their  management  situations,  networking  techniques 


are  appropriate.  A quick  review  of  current  manage- 
ment literature  reveals  that  various  network-based 
planning  and  control  techniques  are  also  being  use- 
fully employed  in  industry. 


SO  WHAT  HAPPENED? 

So,  what  is  the  answer  to  the  question,  “What 
happened  to  PERT”?  PERT  as  a technique  for 
overall  project  planning  and  scheduling  proved  itself 
many  times.  Unfortunately,  when  cost  became  a 
prime  concern  and  PERT  COST  was  developed,  the 
system  was  inadequate  for  a variety  of  reasons.  As 
stated  by  General  Hans  H.  Driessnack,USAF,  one 
of  the  early  Air  Force  users  of  PERT  and  later  one 
of  the  original  drafters  of  the  criteria  approach, 
“When  PERT  COST  was  developed,  it  was  never 
intended  to  put  dollar  signs  on  the  network.”  One 
must  conclude  that  PERT  COST  was  misunder- 
stood by  many.  Because  of  problems  with  the  imple- 
mentation of  PERT  COST  and  a general  feeling  of 
overspecification  in  management  control  systems, 
the  PERT  and  PERT  COST  requirements  were 
replaced. 

This  historical  review  of  a major  management 
technique  reinforces  several  management  principles 
that  are  well  accepted  but  often  difficult  to  adhere 
to.  First,  standardization  of  approach  is  good  but 
can  be  overdone.  If  overdone,  the  standard  will  be 
applied  where  inappropriate.  Inefficiency  will  result. 
Second,  never  use  or  require  the  use  of  a model  or 
technique  until  it  is  well  understood.  The  result  can 
be  unpleasant.  Finally,  there  are  no  panaceas  in 
management.  Perhaps  the  only  absolute  is  to  be 
flexible.  What  is  needed  is:  understanding  of  the  task 
and  resources;  understanding  of  the  techniques 
available;  and  continual  reevaluation  as  well  as  will- 
ingness to  change. 

In  a few  words,  the  answer  to  the  question  “What 
happened  to  PERT”?  is  that  this  management  tech- 
nique in  its  basic  form  was  successful,  but  because  of 
the  inflexibility  with  which  it  was  applied  to  all 
programs,  and  because  it  was  tied  to  an  unsuccessful 
exten.>ion  of  itself  called  PERT  COST,  the  reputa- 
tion, and  thus  the  ready  acceptance  of  PERT  crum- 
bled. Today,  selectively  applied,  PERT  is  alive  and 
well,  having  taken  its  place  as  a useful  management 
approach  for  program  planning  and  control. 
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INDUSTRY  MANAGEMENT  OF  COMMERCIAL 
VS  DEFENSE  SYSTEMS  PROGRAMS 


i 


f, 


Mr.  Wayne  L.  Hinthorn 
United  Technologies  Corporation 


Are  defense  hardware  programs  handled,  within  industry,  differently  from  compa- 
rable civilian  programs?  In  this  article,  the  differences  and  similarities  are  interest- 
ingly described  and  evaluated  by  Mr.  Wayne  L.  Hinthorn  of  United  Technologies 
Corporation,  a member  of  PMC  75-1,  who  made  a study  to;  (1)  Determine  how 
programs  are  being  managed  by  industry,  (2)  Compare  the  industry  application  of 
program  management  to  commercial  programs  vs  defense  systems  programs, 
and  (3)  Identify  particularly  interesting  applications  of  program  management 
in  industry. 


PART  I 


INTRODUCTION 


Scope 

Although  there  are  a number  of  articles  and 
b(X)ks  on  the  techniques  of  program  management, 
little  information  on  industry  management  of  com- 
mercial vs  defense  systems  programs  appears  in  the 
literature.  Most  of  what  has  been  written  is  con- 
cerned with  teaching  the  specific  tools  of  program 
management  and  their  application  to  defense  sys- 
tems programs  or  military  program  management. 
The  information  presented  has  been  obtained  by 
questionnaire  and  by  interviewing  individual  pro- 
gram managers  or  executives  within  industry. 

Because  many  individuals  who-  provided  assis- 
tance are  members  of  industrial  firms  that  are  in 
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direct  comptetition  with  each  other,  companies  and 
individuals  are  not  identified  with  a specific  tech- 
nique or  application  unless  they  have  granted  spe- 
cific permission. 

The  number  of  industrial  concerns  that  could 
supply  information  is  almost  unlimited.  For  this 
reason  the  scope  of  this  report  was  limited  to  a 
representative  sample  of  firms  doing  commercial 
business  and  firms  doing  business  in  the  defense 
systems  field.  Separate  divisions  of  the  same  major 
corporation  are  treated  as  individual  data  samples 
where  their  product  lines  are  different  or  where  the 
divisions  operate  as  independent  corporate  profit 
centers.  The  wide  variance  in  information  received 
from  these  sources  supports  this  treatment.  The 
information  presented  here  provides  an  interesting 
overview  of  the  application  of  program  management 
within  industry,  and  definite  indications  of  the  dif- 
ferences in  its  application  to  commercial  programs 
vs  defen.se  systems  programs. 

Twelve  companies  or  separate  divisions  of  the 
same  company  were  surveyed  in  the  commercial 


field.  In  the  defense  systems  field,  data  samples  were 
obtained  from  four  representative  companies.  One 
of  these  companies  has  five  separate  divisions,  and 
another  has  four  separate  divisions.  Although  the 
sample  size  was  small,  the  responses  appear  to  be 
representative  and  suitable  for  the  purpose  intended. 

METHODS  AND  TECHNIQUES 
OF 

PROGRAM  MANAGEMENT 
Description  of  Methods  and  Techniques 


Various  techniques  and  management  methods  were 
investigated  to  provide  insight  to  the  program 
management  approach  used  by  a given  company  or 
division;  and  to  provide  some  indication  of  how  each 
organization  views  the  importance  of  the  program 
function.  Some  of  the  techniques  evaluated  were 
administrative  managerial  techniques  that  could  be 
used  by  line  organization  managers  as  well  as  by 
program  managers.  Other  questions  asked  during 
interviews  and  by  questionnaire  were  specifically 
aimed  at  determining  the  value  of  program  manage- 
ment to  the  organization. 

Techniques  for  planning,  work  authorization, 
scheduling,  budgeting  and  cost  control  were  evalu- 
ated. Questions  focused  on: 

* The  degree  to  which  format  program  plans  were 

used. 

* The  methods  of  work  authorization. 

* Inclusion  of  schedule  and  budget  requirements  in 

work  authorizations. 

* The  types  of  schedules  used  (manual  or 

computer). 

* Schedule  update  methods. 

* Cost  control  systems  used. 


* Comparisons  of  planned  ks  actual  work  package 
costs. 

Questions  of  the  following  types  were  asked  to 
determine  the  importance  assigned  to  program 
management. 

* Was  the  program  manager  identified  in 
proposals? 

* Were  program  team  members  identified  in 
proposals? 

* Was  the  program  plan  prepared  by  or  for  the 
program  manager? 

* What  was  the  extent  of  program  manager  sched- 
ule control  authority? 

* What  was  the  program  manager's  authority  over 
design  and  engineering? 

* What  was  the  program  manager’s  subcontract 
management  authority? 

* Who  had  control  of  production  cost? 

* Who  had  authority  for  quality  and  reliability? 

* What  was  the  program  manager’s  management 
reporting  level? 

* What  was  the  program  manager’s  need  for  higher 
management  approval  of  his  decisions? 

* What  was  the  number  of  people  assigned  to  the 
program? 

* What  was  the  size  of  program  in  dollars? 

* Did  members  of  the  program  office  have  specific 
management  training? 

Questions  were  also  asked  to  determine  the  ap- 
proaches to  management  which  were  found  to  be 
particularly  effective  by  the  individual  program 
managers. 
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METHODS  USED  TO  MANAGE 
COMMERCIAL  AND  DEFENSE 
SYSTEMS  PROGRAMS 


Study  of  the  management-administrative  tech- 
niques employed  by  various  companies  and  pro- 
grams revealed  a wide  variety  of  practices  in  use. 
(Ref  1).  The  similarities  and  differences  in  these 
management  approaches  may  have  useful  meaning 
in  comparisons  of  commercial  vs  defense  systems 
programs.  The  results  of  the  study  for  each  major 
technique  are  outlined  below. 


MANAGEMENT  ADMINISTRATIVE 
TECHNIQUES 


One  of  the  management  or  administrative  me- 
thods studied  was  the  use  of  a formal  program  plan 
to  describe  in  detail  the  scope  of  the  program  and  the 
work  required.  Of  the  twenty-four  separate  pro- 


grams surveyed,  a program  plan  was  used  in  all  but 
three  cases.  Three  programs  where  a plan  was  not 
used  were  commercial  programs  where  (1)  the  stan- 
dard product  line  was  small,  (2)  the  program  was 
small  and  (3)  the  company  was  familiar  with  the 
product,  thus  making  such  a plan  unnecessary. 

Formal  work  authorizations  were  used  by  all 
companies,  both  commercial  and  defense  oriented, 
except  in  two  cases  where  the  particular  administra- 
tive procedures  used  did  not  require  such  authoriza- 
tion. In  these  cases,  one  commercial  and  one  de- 
fense, sales  orders  took  the  place  of  the  authoriza- 
tions. Table  1 applies. 

In  a majority  of  programs,  the  formal  work 
authorization  contains  some  budget  and  schedule 
information  (end  dates  in  the  case  of  schedules  and 
total  program  budget,  at  a minimum.) 

As  shown  in  Table  2,  schedule  techniques  vary 
considerably  between  companies  and  between  com- 
mercial and  defense  systems  programs.  Somewhat 
surprisingly,  PERT,  CPM  or  critical  path  network- 
ing appear  to  be  more  widely  used  for  commercial 
programs  than  for  defense  systems  programs.  This 
may  be  indicative  only  of  the  fact  that  two  large 
engineer  construction  firms  were  among  the  compa- 
nies surveyed.  In  the  case  of  these  two  companies, 
the  complexity  of  their  major  construction  programs 
in  the  power  plant,  mining  and  many  other  fields 
makes  the  use  of  techniques  such  as  CPM  or  PERT 
networking  mandatory.  However,  three  other  orga- 
nizations engaged  in  commercial  work  also  use 
PERT  or  CPM,  whereas  only  three  companies  of 
those  surveyed  in  the  defense  systems  field  used 
PERT,  CPM  or  other  network  techniques. 


Table  1.  Plans  and  Authorizations 


Type 

program 

Formal  program 
project  plan 

Formal  program 
work  authorizations 

Work  authorization 
content 

Commercial 

Yes  No 

Yes  No 

Budget 

information 

Schedule 

information 

Yes  No 

Yes  No 

9 3 

7 5 

6 6 

Defense 

9 3 

12  0 

10  2 

12  0 

L 
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Table  2.  Scheduling  Techniques  Used 


All  twelve  defense  systems  programs  used  manual 
scheduling  techniques  primarily.  Only  five  commer- 
cial programs  relied  primarily  on  manual  methods. 
Three  other  commercial  programs  used  computers 
exclusively,  and  four  used  both  manual  and  com- 
puter techniques. 

It  is  probable  that  the  size  of  the  programs  in  the 
defense  systems  field.which  were  generally  small  to 
medium  size  (S  to  8S  million  dollars),  influenced  the 
fact  that  networking  techniques  were  not  used  more 
often.  The  attitude  of  many  of  the  companies  in  the 
defense  systems  field  is  reflected  by  the  statement  of 
one  program  manager  that  PERT  is  generally  con- 
sidered a discredited  technique.  One  company  with 
a program  in  the  350  million  dollar  range  uses 
milestone  and  Gantt  charts.  This  is  in  comparison 
with  the  engineer  construction  firms  where  comput- 
erized critical  path  network  scheduling  is  used  for 
every  program,  and  is  apparently  extremely  useful  to 
both  the  company  and  the  client. 

Schedule  updating  frequency  and  method  were 
found  to  vary  on  the  basis  of  the  type  of  program 


(very  dynamic,  routine,  or  in  between)  and  the 
particular  needs  of  the  program.  See  Table  3. 

Table  3.  Schedule  Updating 


Commercial 

Defense 

Daily 

1 

0 

Weekly 

1 

3 

Biweekly 

1 

2 

Monthly 

2 

3 

Nonperiodic 
(as  required) 

7 

4 

Cost  control  is  an  important  requirement  for  both 
commercial  and  defense  systems  programs.  There- 
fore, the  type  of  cost  control  employed  by  the 
various  companies  and  programs  was  of  major  inter- 
est. Nine  of  the  twelve  defense  system  oriented 
programs  were  using  the  DOD  Cost/Schedule  Con- 
trol System  Criteria  (C/SCSC)  approach  to  cost 
control.  One  additional  program  implemented  a 
modified  earned  value  type  of  system.  This  program 
probably  would  have  implemented  C/SCSC  if  not 
for  the  small  size  of  the  division  and  the  implementa- 
tion costs.  See  Table  4. 

Of  perhaps  greater  significance  is  the  fact  that,  of 
twelve  commercial  programs,  one  firm  was  using  the 
C/SCSC  system  and  three  others  used  an  earned 
value  system  not  too  different  from  the  C/SCSC 
system. 


Table  4.  Cost  Control,  Methods  and  Techniques 


Type 

Cost  control  methods 

Are 

work  packages 
used  for  cost 
control? 

Are  actual 

program 

Earned 

value 

Cost/schedule 
control  systems  criteria 

Computed 
vs  actual 

vs  planned 
costs  compared? 

Yes  No 

Yes 

No 

Commercial 

7 

1 

4 

7 5 

12 

0 

Defense 

2 

9 

1 

11  1 

12 

0 
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Regardless  of  the  techniques  in  use,  the  responses 
from  program  managers  revealed  that  perhaps  the 
dominant  concern  of  all  program  managers  was  the 
control  of  costs. 

All  of  the  defense  systems  programs  were  using 
the  work  package  technique  of  breaking  the  work 
into  small  tasks.  Half  of  the  commercial  programs 
were  also  applying  this  technique  in  one  form  or 
another.  As  might  be  expected,  because  of  the  critical 
concern  for  controlling  costs,  all  of  the  programs 
were  attempting  to  compare  planned  vs  actual  cost. 
The  concern  for  cost  control  and  particular  tech- 
niques employed  are  discussed  more  fully  later. 


Program  Manager 
Authority  and  Status 


The  major  emphasis  of  this  study  was  to  see  if 
there  were  interesting  differences  between  the 
management  of  commercial  programs  as  compared 
with  defense  systems  programs.  Many  of  the  ques- 
tions asked  by  interview  or  questionnaire  were 
aimed  at  determining  the  value  the  organization 
places  on  the  program  manager  as  related  to  the 
success  of  the  company.  Table  5 outlines  the 
responses. 

The  first  question  considered  in  this  category  was 
whether  the  program  manager’s  name  was  placed  in 
proposals  for  new  work.  This  practice  was  found  to 
be  commonly  used  for  both  commercial  and  defense 
systems  programs  except  where  the  product  in  the 
commercial  field  is  a more  or  less  standard  product 
line  and  the  identification  of  the  program  manager 
would  have  little  meaning  to  the  customer  who  is 
buying  a known  commodity. 

The  inclusion  of  the  names  of  program  team 
members  in  proposals  for  new  work  was  found  to 
occur  with  greater  frequency  in  companies  engaged 
in  defense  systems  programs.  This  difference  in 
emphasis  may  be  because  in  commercial  programs 
the  client  wants  assurance  that  a program  manager 
who  is  known  to  have  successfully  .satisfied  client 
requirements  under  past  contracts,  or  has  been  re- 
commended by  other  clients,  will  be  assigned  to  the 
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program.  The  commercial  client  already  knows  that 
the  company  is  qualified  in  the  field,  and  therefore 
has  little  interest  in  the  program  team  members.  By 
comparison,  the  customer  for  defense  systems  pro- 
grams, (usually  the  government),  is  very  much  inter- 
ested in  the  team  the  contractor  proposes  to  assign 
to  the  program.  Knowledge  of  the  team  is  a means  of 
determining  whether  that  team  has  the  skills  and 
experience  to  complete  the  program  successfully. 

Th>  extent  of  participation  of  the  program  man- 
ager in  the  negotiation  process  with  the  proposed 
customer  was  also  examined.  It  was  apparent  from 
the  responses  obtained  that  all  of  the  companies  with 
commercial  and  defense  systems  programs  attach  a 
rather  high  value  to  the  participation  of  the  program 
manager  in  the  negotiation  process.  His  participa- 
tion usually  takes  two  forms;  one  is  as  a background 
coordinator  or  policy  maker;  and  the  other  is  as  a 
direct  participant  in  the  negotiations.  In  one  case  of 
a firm  with  a defense  systems  program,  the  chief 
negotiator  was  actually  the  program  manager 
designee. 

The  use  of  a program  plan  was  previously  dis- 
cussed under  administrative  techniques.  As  would 
be  expected,  this  plan  was  found  to  be  the  program 
manager’s  document,  whether  or  not  he  actually 
signs  the  document,  and  it  is  used  to  establish  the 
program  goals  and  to  define  the  specific  tasks  to  be 
performed. 

Since  costs  are  of  primary  importance  to  the 
success  of  a program,  the  program  manager’s  au- 
thority over  initial  budgets  for  both  manhours  and 
subcontract  dollars  was  studied.  The  results  indicate 
that  the  program  managers  of  defense  systems  pro- 
grams almost  always  have  complete  budget  author- 
ity for  their  programs.  However,  it  is  not  unusual  for 
the  program  manager,  in  firms  engaged  in  certain 
types  of  commercial  programs,  not  to  have  control 
of  one  or  more  elements  of  the  program  budget.  This 
was  true,  for  example,  in  one  company  in  the  nuclear 
reactor  field  where  engineering  design  costs  for  a 
more  or  less  standard  reactor  product  line  are  pro- 
rated to  the  various  customers  for  that  reactor  and 
the  engineering  design  budget  is  the  responsibility  of 
the  engineering  organization  manager.  Again,  this 
difference  between  commercial  and  defense  systems 
programs  appears  to  be  more  the  result  of  the  special 
needs  of  a particular  commercial  product  line  than  a 
significant  difference  between  program  management 
of  commercial  vs  defense  systems  programs. 
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Table  5.  Program  Manager  Authority 


The  extent  of  the  authority  of  the  program  man- 
ager over  engineering  design,  subcontracts,  and  the 
quality  and  reliability  of  the  product,  is  discussed 
later  in  the  analysis  and  evaluation  of  program 
manager  techniques  and  methods.  In  these  areas  of 
responsibility  the  program  manager’s  authority  and 
influence  differs  widely  from  program  to  program 
and  from  company  to  company. 

Another  factor  studied  was  the  extent  of  program 
manager  authority  and  degree  of  concern  with  the 
control  of  the  “build  cost”  of  the  product.  Build 
cost,  simply  defined,  means  “how  much  does  the 
product  cost  to  produce”?  This  implies  that  build 
cost  must  be  controlled  from  the  start  of  the  design 
process  to  prevent  development  of  a product  that 
will  be  excessively  costly  to  produce.  The  term  also 
includes  all  of  the  other  cost  factors  such  as  the  cost 
of  purchased  parts  and  efficiency  of  the  production 
process.  The  responses  from  program  managers  in- 
dicated that  they  were  extremely  concerned  with  the 
“build  cost”  and  that  they  monitored  this  factor 
very  closely.  One  program  manager  engaged  in  a 


commercial  aerospace  program  defined  a cradle  to 
grave  approach  to  monitoring  “build  cost”  which  is 
reviewed  in  the  next  part  of  this  report. 

Little  difference  was  found  between  commercial 
programs  and  defense  systems  programs  at  the  orga- 
nizational level  to  which  the  program  manager  re- 
ports. The  level  varies  from  company  to  company 
ranging  from  the  company  president  or  division 
president  down  through  the  executive  vice  presi- 
dent, vice  president,  major  department  manager  or 
manager  of  programs.  Regardless  of  the  title  of  the 
individual  to  whom  the  program  manager  reports, 
the  level  was  seldom  lower  than  the  third  layer  from 
the  top  in  the  organizational  hierarchy  and  in  many 
companies  it  was  higher.  This  would  appear  to 
indicate  that  in  companies  that  have  adopted  the 
program  management  organization  as  generally  un- 
derstood, the  program  manager  is  considered  to  be 
an  arm  of  the  general  manager  (term  used  as  de- 
scriptive of  the  top  management  level)  for  the  pro- 
gram to  which  he  is  assigned.  (Ref  2,  p7).  See 
Table  6. 
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Table  6.  Management  Reporting  Level 


Commercial 

Management 

Level 

Program  Manager 
reports  to 

Defense 

1 

President 

1 

4 

Vice  President 

6 

5 

General  Manager 

5 

2 

Department  Head 

0 

The  number  of  people  reporting  to  the  program 
manager  differs  widely,  because  of  the  organizational 
approaches  of  the  different  companies  and  divisions 
and  the  different  types  of  programs.  It  is  in  this  area 
that  some  of  the  key  differences  and  similarities 
between  commercial  and  defense  systems  program 
management  were  indicated.  Most  notably,  there  is 
no  necessary  correlation  between  the  size  of  a pro- 
gram in  dollars  and  the  size  of  the  permanent  staff. 
See  Table  7. 


Job  skills  of  personnel  in  the  program  organiza- 
tion follow  what  is  probably  a normal  pattern  rang- 
ing from  engineers  and  other  technical  personnel 
through  production,  financial,  budget,  and  schedu- 
lar  personnel. 

The  dollar  value  of  the  programs  managed  by  the 
program  managers  surveyed  varied  from  as  low  as 
S2S0,000  to  hundreds  of  millions  of  dollars.  Despite 
this  wide  variation,  it  was  interesting  to  note  that  the 
spirit,  enthusiasm,  and  determination  which  the 
various  program  managers  displayed  in  their  an- 
swers to  questions  regarding  their  programs  dif- 
fered little  whether  the  program  was  of  a large  or 
small  dollar  value. 

The  question  of  specific  program  management 
training  was  explored  because  it  might  provide  some 
indication  of  the  significance  of  program  manage- 
ment. This  is  true  for  the  military  program  manager. 

The  Department  of  Defense , through  the  De- 
fense Systems  Management  College  at  Fort  Belvoir, 
Virginia,  provides  an  extensive  20  week  Program 
Management  Course  for  military  personnel,  military 
department  civilians,  and  some  industry  personnel. 
Although  all  of  the  companies  represented  in  the 
sample  provide  various  types  of  management  train- 
ing or  make  available  such  training  outside  the 
company,  only  three  companies  provided  specific 
training  in  program  management. 


Table  7.  Program  Costs  Compared  with  Personnel  Assigned 


Several 

hundred 

million 


Commercial  Systems  Programs 
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Defense  System  Programs 
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SM  SM 
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Notes: 


M = Million  K = Thousand 


Indicates  annual  rate,  all  others  show  planned  program  costs 


One  of  these  companies  is  a large,  technology- 
oriented  organization  with  diverse  programs  and 
products  in  both  the  commercial  and  defense  sys- 
tems field.  It  provides  specific  program  management 
training  in  a 2-week  course  conducted  in  conjunc- 
tion with  a major  university.  Whether  or  not  this 
example  and  the  example  offered  by  the  Defense 
Systems  Management  College  point  the  way  to  fu- 
ture upgrading  of  the  skills  of  program  managers  is 
unknown;  however,  this  writer  expects  that  the 
advantages  of  offering  spiecific  training  in  program 
management  will  become  obvious  within  industry  as 
industry  comes  more  and  more  in  contact  with 
program  managers  who  have  received  such  training. 

Although  many  other  areas  having  significance 
to  the  management  of  programs  could  have  been 
evaluated,  the  subjects  reviewed  above  provided 
sufficient  basis  to  form  at  least  some  preliminary 
conclusions  as  to  the  differences  between  industry 
management  of  commercial  programs  and  defense 
systems  programs.  These  differences  and  the  signifi- 
cant approaches  and  applications  of  program 
management  which  were  discovered  are  evaluated  in 
Part  3. 

PART  III 

EVALUATION  OF 
PROJECT  MANAGEMENT 
TECHNIQUES 

Several  techniques  and  methods  used  by  com- 
panies and  program  managers  may  be  valuable  in 
pointing  the  way  toward  better,  more  efficient 
management  of  programs.  Particular  approaches  to 
management  that  have  been  found  to  be  effective  by 
individual  program  managers  often  are  valuable  to 
others.  In  a few  cases,  the  findings  indicate  where 
changes  in  company  policies  may  be  beneficial. 
Areas  that  warrant  further  study  and  evaluation  on 
the  basis  of  the  findings  of  this  study  are: 

• Program  Manager  Participation  in  Negoti- 
ations 

• Program  Manager  Authority  in  the  Areas  of 

Engineering  Design 


Subcontract  Management 
Quality  Control  and  Reliability 

• Product  Cost  Control 

• Requirements  for  Management  Approval 

• Project  Organi^ions 

• Individual  Pfogram  Manager  Techniques 


PARTICIPATION  IN  NEGOTIATIONS 


The  extent  of  the  program  manager’s  participa- 
tion in  the  negotiation  process  for  new  business  was 
of  interest  because  it  may  indicate  the  importance  of 
the  program  manager  to  the  program  and  to  the 
company.  From  the  data  obtained,  there  appears  to 
be  no  significant  difference  between  the  extent  of 
participation  of  program  managers  of  commercial 
programs  and  managers  of  defense  systems  pro- 
grams. In  both  cases,  the  degree  of  participation 
varied  from  that  of  a monitor,  coordinator,  or  back- 
ground'strategist,  to  that  of  a direct  participant  in 
the  negotiations  in  a supporting  role,  or  as  the 
negotiator.  In  a single  instance,  the  program  man- 
ager of  a defense  systems  program  was  the  chief 
negotiator,  and  it  was  he  who  received  the  support  of 
marketing,  pricing,  and  contract  management. 

From  personal  experience,  the  direct  participa- 
tion of  the  program  manager  at  the  negotiation  table 
can  be  a significant  factor  in  bringing  a coordinated 
position  to  the  table.  This  is  particularly  true  in 
follow-on  production  typie  programs  where  the  expe- 
rience of  the  program  manager  with  the  overall 
program  can  definitely  improve  the  calibre  of  the 
negotiating  team.  Without  the  support  of  skilled 
pricing  piersonnel  and  contract  management,  the 
negotiating  team  cannot  be  effective. 

As  programs  become  more  complex,  as  was  the 
case  in  the  single  instance  where  the  program  man- 
ager was  the  chief  negotiator,  the  possibility  of  the 
program  manager  designee  being  the  chief  negotia- 
tor will  probably  increase.  This  may  be  true  also  for 
commercial  programs  except  where  the  contract  is 
being  negotiated  for  a more  or  less  standard 
production  item.  This  is  indicated  by  one 
engineer  construction  firm  where  the  program  man- 
ager designee  participates  in  negotiations  to  the 
maximum  extent  possible  and  may,  on  occasion , 
be  the  negotiator. 
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AUTHORITY  FOR  ENGINEERING  DESIGN 


Traditionally,  in  defense  systems  programs,  it  is 
common  to  assume  that  one  of  the  key  elements  of 
program  manager  authority  is  that  of  control  of  the 
engineering  design  through  definition  of  the  require- 
ments and  design  approval.  The  results  of  this  study 
show  that  although  this  authority  for  engineering 
design  still  remains  with  the  program  manager  of 
defense  systems  programs,  the  situation  is  quite 
different  for  commercial  programs.  In  six  of  the 
twelve  commercial  programs,  the  program  manager 
does  not  have  design  approval  authority  and  has 
little  influence  over  the  engineering  design  except 
from  the  standpoint  of  cost.  This  is  illustrated  by  one 
of  the  engineer  construction  firms  that  has  devel- 
oped an  organizational  structure  that  appears  to  be 
extremely  effective.  In  this  organization,  the  func- 
tional disciplines  such  as  engineering  have  complete 
responsibility  for  maintaining  the  highest  possible 
calibre  of  work  in  their  particular  discipline.  Even 
though  the  entire  project  team  is  collocated  under 
the  overall  direction  of  the  program  manager,  re- 
sponsibility for  the  engineering  design  remains  with 
the  functional  engineering  manager. 


AUTHORITY  FOR  SUBCONTRACT 
MANAGEMENT 


Closely  allied  with  the  program  manager’s  au- 
thority in  the  area  of  engineering  design  is  his 
authority  for  subcontract  management  as  reflected 
by  whether  he  has  technical  authority  in  the  subcon- 
tract area  and  whether  he  approves  subcontracts 
and  changes.  Here  too,  the  traditional  view  of  pro- 
gram management  is  that  authority  for  subcontract 
management  is  one  of  the  major  responsibilities  of 
the  program  manager.  (Ref  3,  p S3). 

As  in  the  case  of  authority  in  the  engineering 
design  area,  of  those  surveyed,  fewer  program  man- 
agers of  commercial  projects  had  technical  authority 
in  the  subcontract  area  than  did  defense  systems 
program  managers.  As  for  approval  of  subcontracts, 
the  results  were  almost  identical  for  both  commer- 
cial and  defense  systems  programs  with  only  nOy 


percent  of  the  program  managers  having  such  ap- 
proval authority.  Tlie  question  that  may  be  asked  is, 
without  such  authority,  how  can  the  program  man- 
ager be  held  responsible  for  cost  control?  In  the  case 
of  the  engineer  construction  firm  previously  men- 
tioned the  organizational  discipline  and  the  pro- 
gram manager's  influence,  in  the  subcontract  area 
where  the  cost  is  a consideration,  may  be  sufficient. 
In  another  instance  the  program  manager  of  a firm, 
high  in  the  defense  systems  aerospace  field,  stated 
frankly  that  the  relationship  of  the  program  with  the 
purchasing  or  procurement  function  was  “strained.” 
Other  companies  seem  to  have  at  least  partially 
resolved  this  potential  problem  by  having  assigned  a 
procurement  representative  as  part  of  the  program 
team  even  though  this  representative  continued  to 
report  to  the  head  of  the  functional  procurement 
organization.  Findings  for  another  company,  also  in 
the  aerospace  field,  indicated  that  the  degree  of 
authority  remaining  in  the  functional  area  is  suffi- 
ciently great  to  result  in  the  possibility  of  actions  by 
the  procurement  organization  which  could  be  detri- 
mental to  the  best  interests  of  the  program.  This 
tends  to  be  supported  by  the  following  finding  of  the 
Aerospace  Industries  Association,  as  cited  in  the 
Harvard  Business  Review: 


“....one  snrvcy  of  aerospace  companies  revealed  that  the 
inclasiott  of  the  procurement  function  in  a program  orga- 
nization resnits  in  improved  performance  sufficient  to 
oftet  the  usual  higher  operating  cost — ” (Ref4). 

Further  study  may  be  indicated  to  determine  ways 
of  improving  the  subcontract  management  function 
in  the  program  organization. 


AUTHORITY  IN  THE  QUALITY 
ASSURANCE  AREA 


Another  area  of  program  manager  responsibility 
where  there  appears  to  be  no  clear  definition  nor 
understanding  of  the  program  manager’s  authority 
is  the  area  of  quality  control  and  reliability.  While 
some  of  the  responses  such  as  that  from  one  com- 
pany in  the  nuclear  field  are  clear  (responsibility  for 
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quality  control  in  the  nuclear  field  is  carefully  con- 
trolled by  legal  requirements),  in  many  instances, 
the  only  authority  of  the  program  manager  in  the 
quality  and  reliability  area  is  in  terms  of  influence 
and  the  overall  program  requirements.  A major 
reason  for  this  in  defense  systems  programs  is  proba- 
bly the  requirement  for  independmce  of  the  quality 
control  function  as  expressed  in  military  specifica- 
tions such  as  MIL-Q-9858A.  (Ref  5). 

Some  projects  appear  to  have  accommodated  the 
need  for  program  manager  authority  by  assigning  a 
quality  control  representative  to  the  project  team. 
The  results  of  this  study  nevertheless  indicate  that 
this  is  potentially  one  of  the  major  areas  of  weakness 
in  program  manager  authority.  Obviously  if  the 
quality  of  products  is  deficient  or  excessive  quality 
control  costs  are  incurred,  these  factors  can  have  a 
detrimental  effect  on  the  success  of  the  program  and 
on  the  effectiveness  of  the  program  manager. 


BUILD  COST 


One  of  the  more  interesting  findings  of  this  study 
was  the  approach  to  controlling  the  “build  cost”  of  a 
design  as  applied  to  one  complex  program  in  an 
extremely  competitive  commercial  field.  The  pro- 
gram, involving  major  development  work,  was 
started  by  performing  thorough,  parametric  cost 
estimates  of  all  competing  products.  Then  a 
determination  was  made  as  to  what  the  cost  of  the 
proposed  product  had  to  be  to  be  competitive.  When 
this  was  completed,  a detailed  cost  estimate  was 
prepared  by  the  responsible  functional  organizations 
in  the  company.  The  parametric  cost  estimate  was 
then  compared  with  the  detailed  cost  estimate  and 
where  differences  were  found  actions  were  taken  to 
determine  what  the  cost  should  be.  Next,  a fixed 
ceiling  cost,  not  a target  cost,  was  assigned  to  every 
part.  In  this  way  the  program  cost  goal  is  maintained 
and  absolute  determination  to  meet  these  ceiling 
costs  is  required  from  every  member  of  the  program 
team.  When  a design  that  appears  to  exceed  the  cost 
ceiling  is  completed,  the  design,  procurement,  or 
manufacturing  approach  is  reviewed  to  define  the 
action  necessary  to  bring  the  part  cost  within  its 
ceiling. 


This  concept  is  closely  allied  to  the  current  DOD 
concept  of  “design  to  cost.”  However,  the  program 
manager  of  this  program  expressed  two  perhaps 
significant  reservations  in  regard  to  “design  to  cost.” 
First,  he  expressed  the  opinion  that  “design  to  cost” 
will  not  be  effective  when  the  cost  goal  is  imposed  by 
an  outside  source.  This  occurs  when  a “design  to 
cost”  figure  is  im{)osed  on  a contractor.  It  was  the 
program  manager's  opinion  that  for  “design  to  cost” 
to  work,  the  cost  figure  must  be  arrived  at  by  the 
hardware  developer.  Secondly,  this  program  man- 
ager stated  that  for  “design  to  cost”  to  be  effective, 
the  cost  figure  assigned  to  each  part  must  be  a ceiling 
rather  than  a target  cost. 

MANAGEMENT  APPROVAL 
REQUIREMENTS 

The  requirement  for  uppter  management  approval 
of  the  program  manager’s  actions  was  found  to  be 
generally  the  same  for  both  commercial  and  defense 
systems  programs.  There  did  appear  to  be  a slight 
difference  of  emphasis  in  the  application  of  approval 
requirements.  Program  managers  are  usually  re- 
quired to  obtain  higher  management  approval  of 
their  actions  by  exception  only.  The  exceptions  cited 
were  usually  when  the  basic  framework  of  the  pro- 
gram plan  or  contract  must  be  breached,  such  as  for 
major  changes  in  scope,  .schedule,  or  breaches  of 
allowable  budget  authority.  These  requirements  for 
upper  management  approval  are  outside  the  normal 
framework  of  weekly  or  monthly  management 
reviews. 

The  findings  for  commercial  programs  indicated 
that  the  program  managers  were  given  slightly  more 
latitude  in  directing  the  programs  than  were  the 
managers  of  defense  systems  programs.  This  was 
found  to  be  particularly  true  for  one  large,  multiprod- 
uct organization  where  the  program  manager,  who 
is  called  a venture  manager,  is  given  almost  com- 
plete latitude  to  run  his  program  within  the  limits  of 
the  business  plan  for  the  program  and  management 
reviews.  This  is  particularly  interesting  since  the 
type  of  programs  in  which  the  company  is  engaged 
may  be  several  years  long  and  involve  very  large 
expenditures. 
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PROGRAM  ORGANIZATIONS  reviews  from  the  functional  manager.  This  is  similar 

to  the  collocated  approach  which  is  common  to 
some  military  program  organizations.  (Ref  6,  p 35). 

In  the  particub.r  engineer  construction  firm 
The  organizational  structure  of  the  programs  where  this  approach  is  used,  two  significant  factors 

studied  varied  from  the  pure  program  or  aggregate  tend  to  counteract  two  major  objections  to  pure 

organization  to  the  individual  or  staff  program  program  organizations.  One  objection  is  the  sup- 

organization.  (Ref  4,  p 21).  All  four  commonly  seen  posed  reduction  in  technical  proficiency  thought  to 

types  of  program  organizational  approaches,  i.e.,  occur  when  a specialized  individual  is  located  away 

individual,  staff,  intermix,  and  aggregate  types,  were  from  similar  specialists  in  his  functional  organ- 

represented.  In  addition,  there  were  combinations  of  ization.  This  objection  is  countered  by  making  the 

the  above  types  of  organizational  approaches  that  functional  manager  of  engineering,  for  example, 

appear  to  have  been  developed  because  of  the  partic-  responsible  for  assuring  that  the  technical  perfor- 

ular  needs  of  the  project  or  because  of  company  mance  of  the  individuals  assigned  to  the  program 

management  philosophies  or  constraints.  When  an  meets  all  of  the  standards  of  that  specialty  as  defined 

organizational  structure  other  than  the  pure  pro-  by  the  company. 

gram  organization  was  used  the  matrix  principle.  The  second  often  stated  objection  to  pure  pro- 

where  specialized  support  is  drawn  from  the  func-  gram  organization,  that  of  diffused  responsibility 

tional  organization,  was  generally  used.  Some  signi-  for  individual  p>ersonnel  pjerformance  reviews,  seems 

ficiant  variations  in  application  of  the  matrix  princi-  to  be  effectively  countered  by  this  firm.  This  is 

pie  were  noted.  Interestingly,  the  use  of  the  pure  accomplished  by  leaving  the  responsibility  for  p>er- 

program  or  aggregate  program  organization  for  the  formance  reviews  with  the  manager  of  the  functional 

programs  surveyed  was  restricted  to  programs  in  the  sp»ecialty,  but  requiring  that  the  program  manager, 

commercial  field.  All  defense  systems  programs  that  who  may  be  more  familiar  with  the  details  of  the 

were  surveyed  could  be  generally  characterized  as  individual’s  performance  while  he  is  assigned  to  the 

using  the  matrix  principle,  although  in  one  case  the  program,  prepare  an  advisory  performance  review 

organization  app>eared  to  be  moving  toward  an  ag-  for  the  use  of  the  functional  manager, 

gregate  type.  The  responsibilities  of  the  functional  organization 

The  first  interesting  application  of  program  managers  in  relation  to  those  of  the  program  man- 

management,  from  an  organizational  standpoint,  is  ager  appear  to  be  very  clearly  defined  in  this  engi- 

represented  by  the  approach  used  in  the  engineer  neer  construction  firm.  For  example,  the  program 

construction  companies.  An  outstanding  example  of  managers  understand  that  they  are  not  responsible 

the  use  of  the  pure  program  organization  is  that  of  for  the  technical  asptects  of  the  design,  nor  for  pro- 

one  of  these  firms  that  has  developed  and  applied  the  curement,  except  as  these  matters  affect  the  program 

matrix  principle  to  the  pure  program  organization.  cost  and  schedule.  In  these  organizations,  the  pro- 

In  this  company  the  entire  program  organization  is  gram  manager  is  responsible  for  the  “what”  and 

located  in  the  same  area.  The  personnel  in  the  “when”  part  of  the  program  with  the  “how”  being 

organization  are  individually  selected  for  the  pro-  left  to  the  specialists  in  the  functional  areas, 

gram  team  from  persons  suggested  by  the  functional  This  appears  to  work  exceptionally  well  for  this 

organization  managers.  However,  //the  manager  of  firm,  which  has  a sales  backlog  of  2.5  to  3 billion 

the  functional  engineering  or  procurement  organiza-  dollars.  The  functional  managers  apparently  under- 

tion,  for  example,  suggests  the  assignment  of  indi-  stand  that  they  must  give  the  programs  the  best 

viduals  to  the  program  who  are  unacceptable  to  the  p>ossible  suppx/rt.  At  the  same  time,  the  responsibili- 

program  manager,  the  program  manager  may  veto  ties  of  the  program  manager  for  meeting  the  require- 

the  assignment.  He  may  also  request,  although  not  ments  of  the  client  and  for  making  a profit  for  the 

always  successfully,  the  assignment  of  particular  company  are  well  defined  and  clearly  understood 

individuals  whom  he  believes  to  be  best  qualified  for  within  the  company. 

the  program.  Individuals  assigned  in  this  manner  Client  or  customer  satisfaction  receives  great  em- 

still  repjort  administratively  to  their  functional  orga-  phasis  in  the  engineer  construction  field.  Second 
nization  manager  and  receive  their  performance  only  to  the  program  manager's  responsibility  for 
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completing  the  program  successfully,  which  means 
at  a profit,  is  his  responsibility  to  satisfy  the  client  so 
that  the  firm  can  expect  additional  business  from  the 
customer.  In  a field  involving  major  design  and 
construction  programs  such  as  refineries,  ore  proc- 
essing facilities  or  power  plants,  the  life  blood  of  the 
company  is  the  next  program  the  satisfied  client  will 
place  with  the  firm. 

Lastly,  in  the  case  of  the  engineer  construction 
organizations  discussed  here,  the  philosophy  of  col- 
Uxrating  the  program  team  is  followed  whether  the 
program  team  consists  of  three  or  three  hundred 
people. 

Where  a matrix  type  program  organization  was 
used  for  both  commercial  and  defense  systems  pro- 
grams, the  majority  of  the  program  organizations 
could  be  characterized  as  being  staff  program  orga- 
nizations with  the  number  of  personnel  directly 
reporting  to  the  program  manager  numbering  from 
one  to  five.  In  most  cases,  however,  this  small 
number  of  direct  reporting  personnel  is  deceptive 
since  many  more  personnel  from  the  functional 
organization  are  directly  assigned  to  the  program 
and  report  to  the  program  manager,  although  con- 
tinuing to  report  administratively  to  the  functional 
organization.  This  type  of  combined  matrix  type 
program  organizational  approach  and  pure  program 
approach  seems  to  have  surmounted  the  common 
problem  of  the  matrix  organization,  in  which  the 
allegiance  of  the  personnel  in  the  functional  orga- 
nization sometimes  remains  more  with  the  func- 
tional organization  than  with  the  specific  program. 

In  at  least  one  instance,  although  the  functional 
organization  assigned  a program  representative  to 
the  program,  the  predominant  allegiance  of  that 
individual  appears  to  have  been  to  the  functional 
organization  more  than  to  the  program,  making  this 
approach  relatively  ineffective.  Significantly,  in  the 
instance  noted,  the  number  of  people  reporting  di- 
rectly to  the  program  organization  was  large  com- 
pared to  the  usual  average,  perhaps  indicating  the 
need  to  bring  functions  directly  under  the  program 
manager  for  more  effective  control. 

Where  the  program  managers  surveyed  indicated 
a strong  preference  for  the  matrix  type  program 
organization,  it  was  apparent  that  the  individuals 
who  were  directly  assigned  to  the  program  from  the 
functional  organizations  understood  their  obligation 
to  the  program  clearly,  and  were  not  affected  by  the 
split  allegiance. 
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A third  example  of  an  organizational  approach  to 
program  management  which  is  somewhat  unusual 
when  compared  with  the  customary  defense  indus- 
try approach  is  that  used  by  a large,  research  ori- 
ented, multiproduct  company  operating  solely  in  the 
commercial  field.  In  this  firm,  the  program  man- 
ager, who  is  called  a venture  manager,  is  given  a 
great  deal  of  freedom  within  the  confines  of  the 
business  plan  that  establishes  the  program.  The 
program  manager  is  allowed  to  structure  his  orga- 
nization in  the  way  he  considers  suited  to  *he  pro- 
gram. This  means  that  some  ventures  may  operate 
with  a very  small  program  team  while  others  may 
construct  an  organization  that  may  closely  resemble 
an  intermix  or  aggregate  type  program  organization. 
While  the  venture  manager  is  encouraged  to  use  the 
staff  organizations,  such  as  engineering,  to  perform 
the  program  work  as  in  the  usual  matrix  approach, 
he  is  free  to  incorporate  the  necessary  skills  within 
his  own  organization  if  he  desires.  A stated  advan- 
tage to  this  approach  is  that  it  tends  to  keep  the  staff 
organizations  responsive  to  the  needs  of  the  venture 
managers  who  usually  come  from  the  industrial 
departments  (each  responsible  for  a major  product 
line)  of  the  company.  The  success  of  this  approach  is 
indicated  by  the  fact  that  the  staff  departments  of 
the  company  have  essentially  no  budgets  of  their 
own.  Because  a venture  manager  may  choose  to 
subcontract  work,  as  opposed  to  having  it  performed 
by  the  staff  department,  the  health  of  the  staff 
departments  in  the  company  is  probably  indicative 
of  the  fact  that  they  do  a superior  job  of  providing 
required  services. 

A further  aspect  of  this  company’s  approach  is 
that  the  venture  manager  always  has  at  least  three 
key  members  on  his  team.  These  three  members 
reflect  the  overall  company  approach  based  on  the 
tripod  of  research,  manufacturing,  and  marketing. 
The  venture  manager  will  begin  the  program  with 
the  support  of  a key  man  from  the  research  or 
technical  side,  a similar  individual  from  the 
production  or  manufacturing  side,  and  another  indi- 
vidual from  the  marketing  side  of  the  particular 
industrial  department  responsible  for  the  program. 
This  is  similar  to  the  matrix  organizational  ap- 
proach used  by  the  majority  of  the  programs  which 
were  investigated,  but  the  early  inclusion  of  a 
production  representative  and  a marketing  repre- 
sentative is  not  typical  of  the  program  organizations 
for  most  defense  systems  programs. 
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INDIVIDUAL  PROGRAM 
MANAGER  TECHNIQUES 

The  question  of  individual  program  manager 
techniques  was  investigated.  The  fundamental  ques- 
tion was,  “What  approaches  work  successfully  for 
you  as  an  individual  program  manager”?  A sum- 
mary of  the  data  obtained  is  given  in  Table  8. 

Table  8.  Major  Factors  Contributing  to 
Program  Manager  Success 


Factor 

Times 

mentioned 

Technical  competence 
and  knowledge  of 
the  program 

5 

Communication  and 
listening  ability 

14 

Concentration  on 
important  details 

2 

Individual  initative, 
qualified  people, 
aggressiveness 

15 

Timely  decisions  and 
early  recognition 
of  problems, 
visibility 

6 

Team  cooperation, 
trust , morale 

II 

Minimum  paperwork 

3 

Most  of  the  factors  emphasized  in  program  man- 
ager responses  are  well-known  management  princi- 
ples such  as  effective  communication,  team  work, 
qualified  and  dedicated  personnel,  and  technical 
skill.  Some  of  the  points  mentioned  deserve  further 
examination.  Several  comments  received  from  com- 
panies with  commercial  programs  may  be 
significant. 


i 


One  of  the  major  engineer  construction  firms  j 

emphasized  competence  of  the  program  manager  in  i 

his  application  of  sound  management  principles, 
atter.'  .on  to  important  details,  and  early  recognition 
of  potential  problems.  Also,  mentioned  was  the 
requirement  for  program  manager  knowledge  of  the 
resources  available  and  the  effective  application  of 
those  resources. 

Two  firms  with  commercial  programs  stated  that 
the  most  important  ability  of  a program  manager 
was  that  of  satisfying  the  client. 

An  unusual  organizational  environment  was  in- 
dicated by  a program  manager  in  one  company 
where  a low  key,  low  pressure  approach  to  the  job  is 
apparently  of  major  importance.  In  this  organiza- 
tion, the  program  managers  are  making  an  effective 
contribution  by  getting  people  to  work  together.  The 
absence  of  formal  controls,  a concept  not  usually 
associated  with  defense  systems  program  manage- 
ment, was  mentioned  as  a key  contributor  to  suc- 
cess. A program  manager  in  a different  division  of 
the  same  firm  stated  that  his  most  important  func- 
tion is  to  bridge  the  gap  between  the  line  managers. 

This  comment  may  be  significant  because  the  firm  is 
using  program  management  to  increase  the  sales  of  a 
product  line  which  was  severely  affected  by  recent 
business  recession. 

A company  with  many  commercial  product  lines 
stated  that  program  management  success  was  a 
function  of  a small  team  approach,  low  overhead, 
strong  dependence  on  individual  initiative,  and  a 
minimum  of  checks  and  audits.  This  company  be- 
lieves that  overcontrol  is  likely  to  result  in  lost  time 
and  profits. 

Another  company  with  extensive  commercial 
product  lines  also  described  some  unusual  factors 
contributing  to  venture  manager  success.  The  ven- 
ture manager  in  this  company  is  given  a new  pro- 
gram with  few  rules  to  govern  his  actions,  and  a 
requirement  for  minimum  paperwork.  The  venture 
managers  are  usually  bright,  young,  aggressive  indi- 
viduals who  haven’t  yet  learned  that  “it  can’t  be 
done.”  The  keynote  of  the  organization  appears  to 
be  effective  communications,  with  everyone  includ- 
ing the  first  line  supervi.sor  having  a clear  under- 
standing of  his  part  in  the  program.  Communica- 
tions in  this  organization  easily  flow  upward,  down- 
ward, and  horizontally.  A participative  manage- 
ment approach  is  used,  and  some  programs  have 
actually  been  successfully  managed  by  a three  man 
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commi  iee.  The  venture  managers  are  given  full 
responsibility  and  held  accountable  for  the  success 
of  the  programs. 

One  of  the  commercial  program  managers  indica- 
ted that  the  most  important  factor  contributing  to 
success  is  mutual  trust  between  the  functional  orga- 
nization and  the  program  manager.  The  same  pro- 
gram manager  mentioned  the  importance  of  pro- 
gram spirit  and  the  selection  of  the  right  individuals 
in  the  functional  organization  to  be  program  repre- 
sentatives. Other  program  managers  in  other  divi- 
sions of  the  same  company  expressed  the  opinion 
that  prompt  attention  to  problems,  program  visibil- 
ity, communicative  ability,  and  the  built-in  checks 
and  balances  of  the  matrix  organization  are  the  keys 
to  success. 

Another  program  manager  in  the  same  company 
stated  his  belief  that  not  getting  lost  in  the  details  is 
an  important  factor.  He  believes  that  a program 
manager  should  not  try  to  get  perfect  answers  to 
every  question,  but  should  be  satisfied  with  ninety- 
five  percent  correct  answers.  Time  spent  in  trying  to 
reach  the  perfect  answer  may  actually  be 
detrimental. 

One  program  manager  stated  that  people  who  are 
capable,  hardnosed,  opinionated,  self-starters  are 
the  most  important  requirement.  He  selects  team 
members  who  are  smarter  than  he  is,  and  he  will  not 
tolerate  “yes”  men. 

Another  program  manager  who  emphasized  the 
need  for  the  program  manager  to  be  a good  listener 
also  mentioned  mutual  trust  within  the  organiza- 
tion, technical  competence  of  the  program  manager, 
motivation,  and  dedication. 

Several  managers  stated  that  the  presence  of 
skilled  people  in  the  functional  organizations  is  the 
most  impiortant  requirement  for  success. 

In  another  defense  systems  program,  the  program 
manager  felt  that  welding  the  team  through  good 
communication  was  the  key.  He  practices  this  to  the 
extent  that  he  holds  periodic  meetings  with  the 
secretaries  to  improve  their  understanding  of  the 
program  goals. 

Other  program  managers  felt  that  appropriate 
delegation  of  authority,  constant  attention  to  the 
program,  and  management  by  objectives  are  most 
important. 

Insistence  on  excellence  of  performance,  personal 
initiative,  minimum  interference  with  the  functional 
organization,  avoidance  of  confrontation,  and  the 
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ability  to  recognize  when  a decision  must  be  made 
were  also  stated  as  being  essential  to  program  man- 
ager success. 

Although  none  of  the  responses  received  were 
e:.treme  or  unusual,  they  reflect  some  refreshing 
approaches.  The  attitude  of  managers  of  commercial 
programs  for  the  most  part  seems  to  indicate  the 
presence  of  a more  relaxed,  generally  less  bureau- 
cratic, and  possibly  more  innovative  approach  than 
is  usually  the  case  in  the  management  of  defense 
systems  programs.  Whether  this  is  a factor  that 
should  be  considered  by  companies  and  program 
managers  having  defense  systems  programs  is  dis- 
cussed in  the  conclusions  and  recommendations  of 
this  report. 


PART  IV 

CONCLUSIONS 

AND 

RECOMMENDATIONS 

What  conclusions  can  be  reached  from  this  re- 
port? Are  there  lessons  that  may  point  the  way  to 
more  effective  program  management  within  indus- 
try? Does  the  application  of  program  management 
to  commercial  programs  indicate  ways  to  improve 
the  management  of  defense  systems  programs? 

Although  sometimes  subtle,  differences  between 
the  management  of  commercial  programs  and  the 
management  of  defense  systems  programs  are  evident. 
These  differences  may  have  application  for  commer- 
cial systems  managers,  for  defense  systems  manag- 
ers, and  for  military  program  managers. 


FINDINGS  APPLICABLE  TO  INDUSTRY 


Most  of  the  conclusions  of  this  study  suggest 
approaches  that  may  have  application  in  the 
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management  of  defense  systems  programs  within 
industry.  All  of  the  findings  need  further  consider- 
ation, yet,  the  conclusions  suggested  may  point  the 
way  toward  advances  in  the  management  of 
programs. 

The  major  conclusions  follow: 

An  apparent  disparity  between  commercial  pro- 
grams and  defense  systems  programs  in  the  use  of 
networking  techniques  such  as  PERT  and  CPM  is 
indicated. 

The  size  of  the  defense  systems  programs  sur- 
veyed may  have  unintentionally  influenced  the  re- 
sults obtained,  and  it  is  possible  that  networking  is 
used  for  the  very  large  defense  systems  programs  in 
industry.  However,  the  responses  obtained  from  the 
defense  systems  program  managers  indicate  that 
they  see  little  value  in  such  techniques.  This  attitude 
may  be  strongly  influenced  by  the  unsatisfactory 
experiences  of  individuals  with  the  application  of 
PERT  in  the  mid  1960’s.  If  so,  it  is  possible  that  the 
defense  systems  program  manager  in  industry 
should  re-evaluate  the  use  of  networking,  scaled  to 
the  size  of  the  program,  as  a technique  that  could 
provide  greater  program  control. 

While  sweeping  conclusions  cannot  be  drawn 
from  the  findings  of  this  study,  it  would  appear  that 
the  role  and  function  of  the  program  manager  in  the 
contract  negotiation  process  may  need  further  eval- 
uation in  many  companies.  In  summary,  the  ques- 
tion should  be  asked;  “Should  the  program  manager 
be  the  negotiator,  or  should  he  continue  to  play  a 
background  supporting  role”?. 

The  results  obtained  indicate  a wide  disparity  in 
the  amount  of  authority  held  by  individual  program 
managers  for  engineering  design,  subcontract 
management,  and  quality  control.  It  is  not  possible 
to  state  the  single  correct  approach  that  should  be 
used  for  every  program.  Obviously,  the  proper  ap- 
proach is  the  one  which  is  most  effective  for  the 
particular  program. 

The  results  may  indicate  that  program  manage- 
ment could  be  improved  by  greater  program  man- 
ager authority  in  the  procurement  and  subcontract 
area.  Perhaps  the  best  way  to  obtain  this  improve- 
ment would  be  the  assignment  of  a procurement 
representative  to  the  program  team. 

Similarly,  a change  in  the  amount  of  program 
management  authority  in  the  area  of  quality  control 
in  defense  systems  programs  might  lead  to  greater 


success.  Again,  a firm  conclusion  is  not  offered,  but 
the  results  do  show  that  the  program  manager's 
influence  is  usually  least  in  this  area. 

The  absence  of  formal  program  manager  training 
in  industry  was  one  of  the  clear  findings.  The  poten- 
tial for  such  training  is  indicated  by  the  emphasis  it 
is  receiving  within  the  Department  of  Defense  and 
by  the  three  companies  surveyed  that  are  providing 
such  training. 

The  success  of  such  training  will  be  determined  in 
time.  Meanwhile,  the  possibilities  and  advantages  of 
such  training  should  be  investigated  by  the  indus- 
trial community. 

The  findings  appear  to  indicate  that  im- 
provements in  the  morale  and  dedication  of  the 
functional  organizations  in  relation  to  the  projects 
and  programs  are  still  needed  in  many  companies 
having  defense  systems  contracts. 

How  can  the  functional  organizations  be  made  to 
be  more  productive  members  of  the  program  team? 
Do  the  functional  organizations  realize  that  their 
success  is  irrevocably  linked  with  the  success  of  the 
programs? 

Here,  the  approach  used  by  the  engineer 
construction  companies  could  be  applied  to  obtain 
more  responsiveness  in  the  functional  organizations. 

The  matrix  organization,  with  assigned  program 
team  members  in  the  functional  organizations,  has 
partially  solved  the  problem.  However,  this  is  still  a 
troublesome  area  in  many  companies.  Only  through 
an  improved  understanding  of  the  importance  of  the 
program  and  continued  improvement  in  organi- 
zational approach  can  there  be  greater  program 
management  success. 

The  emphasis  which  many  of  the  commercial 
organizations  place  on  the  program  manager’s  func- 
tion of  satisfying  the  customer  indicates  an  area  of 
possible  improvement  in  the  management  of  defense 
systems  programs. 

Although  the  defense  system  program  manager 
in  industry  is  many  times  beset  with  the  problems  of 
technical  requirements  and  cost  control,  he  can 
never  afford  to  ignore  the  need  to  satisfy  the  require- 
ments of  the  customer.  Perhaps  many  defense  sys- 
tems program  managers  should  devote  more  atten- 
tion to  this  important  aspect  of  program 
management. 

Customer  satisfaction  may  be  enhanced  by  in- 
creased training  for  both  the  industry  program  man- 
ager and  the  military  program  manager. 


FINDINGS  APPLICABLE 
TO  THE  MILITARY 


Possible  implications  for  the  military  program 
manager  and  the  Department  of  Defense  follow. 

The  concept  of  design  to  cost,  which  is  receiving 
much  emphasis  within  the  Department  of  Defense, 
will  probably  be  improved  as  more  experience  is 
gained.  In  applying  this  concept,  a single  finding  of 
this  study  indicates  that  the  Department  of  Defense 
should  attempt  to  find  out  how  industry  applies  this 
concept.  If  products  cost  too  much  to  produce,  they 
cannot  be  sold  at  a profit.  Therefore,  industry  has 
always  had  to  apply  the  principle  of  design  to  cost. 
These  applications  may  hold  the  key  to  the  success 
of  the  concept  in  weapons  system  development. 

A possible  solution  to  the  often-repeated  problem 
of  the  military  program  manager  in  obtaining  the 
effective  support  of  functional  organizations  within 
the  military  departments  is  suggested. 

It  may  possible  for  the  military  departments  to 
apply  two  of  the  approaches  used  by  one  of  the 
major  engineer  construction  firms  surveyed.  These 
organizational  methods  are: 

• Functional  organization  responsibility  for 
the  technical  adequacy  of  the  work  per- 
formed by  people  assigned  to  the  program, 
and 

• elimination  of  the  often -expressed  fear  that 
personnel  located  with  the  program  orga- 
nization may  somehow  lose  their  technical 
proficiency  when  located  away  from  those 
with  similar  skills. 

In  practice,  if  the  heads  of  the  functional  organi- 
zations are  clearly  aware  of  their  responsibility  to 
insure  the  technical  adequacy  of  the  work  performed 
by  their  people  who  are  assigned  to  the  program 
manager,  perhaps  their  support  of  programs  will  be 
more  effective. 


FINDINGS  APPLICABLE  TO 
INDUSTRY  AND  THE  MILITARY 

Perhaps  most  significant  of  all,  is  the  conclusion 
that  the  commercial  program  manager  generally 


functions  in  an  atmosphere  of  greater  freedom  than 
his  counterparts  in  the  defense  systems  and  military 
program  fields. 

This  was  indicated  by  the  results  that  showed  the 
commercial  program  manager  is  generally  subject  to 
fewer  rules,  regulations,  and  administrative  paper- 
work than  is  the  defense  program  manager.  The 
working  environment  of  the  commercial  program 
manager  evidently  is  more  conducive  to  innovation 
and  technical  advance. 

In  contrast,  the  industry  defense  program  man- 
ager usually  works  in  an  environment  of  closely 
controlled  company  policies,  and  the  specifications, 
requirements,  and  restrictions  of  the  contract.  Re- 
gardless of  how  necessary  these  requirements  may 
be,  they  do  restrict  the  latitude  of  the  program 
manager’s  freedom  to  develop  innovative  solutions 
to  problems.  Further  these  requirements 
absorb  a great  deal  of  time  that  might  be  more 
profitably  spent  on  subjects  critical  to  the  success  of 
the  program. 

Similarly,  the  military  program  manager  works 
in  the  midst  of  a myriad  of  governmental  rules, 
regulations,  rep>orting  requirements,  and  audits  of 
his  actions.  Again,  as  necessary  as  all  of  these 
bureaucratic  requirements  may  be,  they  must,  of 
necessity,  stifle  innovation  and  retard  progress. 

A solution  to  the  problem  is  not  given  here.  The 
greater  freedom  of  commercial  program  managers 
suggests  that  ways  can  be  found  to  prevent  the 
growing  bureaucracy  surrounding  the  weapons  sys- 
tems development  field  from  counterbalancing  the 
productivity  of  the  military  and  defense  systems 
program  manager. 
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